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Millions of Americans Are Committing 


SLOW SUICIDE 


Stealthy poisons are to be found in at least 92 
percent of illegal liquor—What they do to the 
human body—An impartial investigation into 
the medical and chemical aspects of prohibition 


NEW chemical warfare is ravaging 
A the bodies of millions of Ameri- 

cans, threatening the general 
health of the nation. To combat it seems 
a task more difficult than protecting an 
army against military poison gases. 

It challenges doctors and public health 
officials more than infant mortality, more 
than ordinary epidemics, more than keep- 
ing our milk, our drinking 
water and our food supplies 


By Donald Wilhelm 


equally buoyant roommate broke in. 

“This is how: Some of the alcohol used 
in the plant contains a small quantity of 
cyanide of potassium. Somebody discov- 
ered that, if you shake this alcohol with 
skim milk, the cyanide combines with the 
milk and settles to the bottom. 
siphon off the top.” 

I shook my head, 


Then we 


and declined the 





free of pollution. I refer to 


western state that I visited last winter. 

And the next day, in the same eu- 
lightened state, in another city where is 
a plant making imitation ivory toilet 
articles, I was offered another drink. 

My host explained: “Our bootlegger 
gets his alcohol from the plant. It is 
perfectly good alcohol except that it is 
denatured with a little menthol. Some 

local people have drunk too 
much of it and got digestive 





the tremendous problem 
presented by the fact that 
millions of apparently in- 
telligent Americans are 


: aida fg THE arguments about prohibition, almost everything 
daily poisoning themselves has been discussed except the one fact which concerns the 
public more immediately, perhaps, than any other; namely, 
that rank poisons are stealing into the stomachs of millions of 
Americans under the guise of whiskey, gin, 
How dangerous are these concoctions? 
risks in drinking the brews from cellar stills like the one pic- 
tured here? Is America confronted with a new and insidious 
enemy to health and safety? 
In this article, an experienced investigator and writer gives 
—_- the best available answers to these ques- 

In presenting the startling facts 
Wilhelm has found them, 
Popuar Science Montu ty holds 
no brief either for or against 

Our purpose 
is simply lo tell what every- 
that is, 
brand of 


by drinking the deadly 
chemical concoctions which 
have been developed as 
substitutes for the conven- 
tional alcoholic beverages 
taken away by Prohibition. 
It is as if they had re- 
solved on a gigantic dance 
of death in the full of the 
moon; as if, by crazy incan- 
tations to sociability, they 
had hy pnotized themselves 
into believi ing that cyanide 
of potassium, for instance, 
is a wholesome drink. 
Cyanide of potassium, 
any chemical textbook will 
tell you, is a deadly poison 
—one of the most violent. 








The Real Problem of Prohibition 


tions. 


as Mr. 
prohibition. 
one wants lo know 


what the 1926 
‘*hooch” has in it. 


~The Editor. 


wine and beer. 


Just what are the 


trouble. But a little won't 
hurt you.” 


: DUG into my pocket for 
: a leaflet every long-lifer 
: needs to carry in his bill fold 
: these days. The Govern- 
: ment Printing Office in 
: Washington charges five 
: cents for it. It is called 
3 “Appendix to Regulations 
: No. 61, Formulae for Com- 
: pletely and Specially Dena- 
: tured Alcohol.” In it are 
H set down forty-seven for- 
; mulae with which manufac- 
: turers of industrial alcohol 
: must comply in order to 
: make the alcohol they sell 
undrinkable. Formula No. 
1 specifies that industrial 
alcohol to be used for any 
of more than a hundred 
manufacturing purposes, in 











A few drops will kill a man 
—will kill a horse. 

And yet, only the other day, in an 
enlightened Massachusetts city where a 
great electrical industry uses many bar- 
rels of industrial alcohol, I was offered 
a drink by a gay young man, a chemist. 

“It’s perfectly good gin, 

“Ww e make it!” 

“But tell him how we make it,” his 


* he assured me. 


drink. Their method sounded about as 
conducive to safety as crossing your fin- 
gers when you're falling out of an air- 
plane; about as reasonable as melting the 
solidified alcohol used for heat and pour- 
ing it through a silk handkerchief to 
purify it—a system of obtaining “potable” 
alcohol that was popular in a certain 


cluding the manufacture of 
imitation ivory, must be 
denatured by the addition 
to every 100 gallons “of five gallons ap- 
proved wood alcohol.” Quite different from 
“a little menthol”! 
Somebody had lied. 
hooch constitute the 
disease. 
Poisonous 
alcohol, 
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But lies about 
new communicable 


substances such as wood 
however, tell no lies when we 
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Even Homemade Wine Holds Dangers 


Wine is being made today in countless homes; yet few Americans, 
say experts, understand the precautions necessary to safeguard it 
from harmful impurities—such precautions as aging and prevent- 
Here is Hugo Ringstrom, a chemist for 
the Internal Revenue Bureau, tasting and testing various wines 


ing contact with metal. 


drink them! Wood alcohol keeps its 
promises, does exactly what it is expected 
to do when taken into our bodies—how 
quickly is merely a matter of conditions 
and how tough is the body. “In gen- 
eral,” says Dr. Frank P. Underhill, 
professor of pharmacology and_ toxi- 
cology at Yale, “the fatal dose varies 
between one and two ounces.” 

Our public hospitals, private sanitari- 
ums and doctors every day are treating 
men and women prostrated or blinded by 
wood alcohol, or suffering from the cumu- 
lative effect of small quantities used over 
a period of time. For wood alcohol isn't 
burned promptly by the body to carbon 
dioxide and water, as grain alcohol is. 
“\V ITH methyl (wood) alcohol poi- 

soning,” says Dr. Underhill, “the 
stage of excitement characteristic of 
ethyl (grain) alcohol is usually absent. 
Instead, the most outstanding feature is 
depression and weakness. There is head- 
ache, nausea, vomiting, violent abdominal 
pains, muscular incodrdination, weak, 
rapid pulse, dyspnoea, cyanosis, restless- 
ness, non-sensitive, dilated pupils, low 
temperature, cold, moist skin, sometimes 
delirium, generally coma, infrequently 
convulsions, and death from respiratory 
failure. Total blindness may be sudden.” 

Since nowadays the typical man knows 
more about his body—and less about his 
drink—than the typical physician knew 
fifty vears ago, it is worth adding that 
methyl and ethyl alcohol are only part 
of the alcohol family. 

There is also amy] aleohol—seven kinds 

any of them five times more poisonous 
than ethyl or grain alcohol. But the most 
popular nowadays is commonly known as 
fusel oil. 

Fusel oil is formed in fermentation. 
Unless you know more about chemistry 
than chemists, and more about quantity 
production of liquor than distillers, ‘the 
only way you can rid new liquor of fusel 
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oil is to age it, as long 
as twenty years, in 
charred barrels. And 
our modern hooch 
isn’t aged. It isn’t 
made in distilleries, 
under government 
supervision. It isn’t, 
except in rare in- 
stances, made under 
the direction of chem- 
ists. It is made most- 
ly by ignorant, irre- 
sponsible people from 
ensilage fermented for 
cattle; from solidified 
fuel alcohol; from de- 
rivatives of soap con- 
nived in a city fac- 
tory. It is made in 
swamps and moun- 
tain fastnesses where 
stagnant water is used 
in the mash, where 
the mash is exposed 
to bacteria, where 
mice, rats and other 
animals, drowned, 
have been found in 
the mash. Lye has 
been used to hasten 
fermentation; poman- 
ganate of potash, a 
deadly poison, “ages” 
the product. Creosote is used to give it 
a “bead.” It is made in dingy cellars, 
tenements, attics, garages, homes, in laun- 
dry and bath tubs, in stills devised from 
auto parts, and other old metal. And the 
results are known from hospitals and 
sanitariums, from doctors, from insurance 
company reports, and from 
other authoritative sources! 

Government officials  esti- 
mate that 600,000,000 gallons 
of industrial alcohol denatured 
with the many poisonous sub- 
stances indicated in the book- 
let I mentioned above are re- 
natured annually by boot- 
leggers—three and one_ half 
billions of dollars’ worth of 
hooch at five dollars a quart! 

As much hooch again prob- 
ably is being made “from the 
ground up,” that is, by distil- 
lation. About forty million dol- 
lars’ worth, the Department 
of Commerce estimates, is be- 
ing smuggled across our 17,500 
miles of border line. All of 
this latter, except an occa- 
sional bottle, is made syntheti- 
cally in Canada or on Rum 
Row ships, or, if genuine, is 
diluted—*cut”’—before it is 
put on the market. 


HE result is that govern- 

ment chemists in twenty- 
two division laboratories in as 
many parts of the country, 
engaged continuously with 
nothing except the analysis of 
seized liquor, have found that, 
among 100 specimens of hooch, 


July, 1926 


these days, your chances of obtaining 
“real stuff” are never better than eight 
in a hundred! 

Recently I talked with a bio-chemist 
in a great. university who has given years 
to studying the effect of poisons on our 
bodies. “It is too bad,” he told me, “that 
people generally know so little about 
chemistry. Everyone ought to learn that 
you can’t make good liquor in a day. It’s 
a dreadful tragedy in knockabout farce, 
this idea that you can run denatured 
alcohol through a still just once and get 
pure alcohol. 


*“ ASA matter of fact, you can’t, even 

by the most precise fractional dis- 
tillation, obtain pure alcohol the first 
time. There is overlapping. Distillation 
begins before the boiling point is reached, 
and the boiling point of the many dena- 
turants varies. Grain alcohol, for  in- 
stance, boils at seventy-eight degrees 
centigrade—and I doubt if most boot- 
leggers know what ‘centigrade’ meangyg 
But the amyl alcohols, including fusel off 
an oily liquid that mixes in all proportions 
with alcohol, ether and benzene, come 
over between one hundred and one hun- 
dred thirty-seven degrees. And, on the 
other hand, to go no further, the acid 
aldehydes come over at around twenty 
degrees, early in the game, along with 
some of the other aldelrydes, which means 
that these poisons are not removed, or 
even reduced necessarily, by distillation. 
They are merely removed from one con- 
tainer to another. 

“In distilleries, where they had the 
finest equipment, the greatest care was 
taken to get rid of such poisonous sub- 

stances as the aldehydes 
and fusel oil. Hence the 
heads and tails—the first 
and last parts of the dis- 
tillate—were thrown 
away. Our manufactur- 
ing bootleggers, who use 
all kinds of crude equip- 
ment, can’t possibly 
know and apply the 
niceties. Besides, they're 
after quantity. 


“DUT even though 
some may use the 
whole range of distilla- 
tion, most of the hooch 
on the market is a devil's 
brew like nothing ever 
seen in a laboratory. It’s 
poison! It might be less 
injurious if it were aged. 
But when you consider 
that it was always a dis- 
puted question among 
medical men and physi- 
ologists as to whether 
the best product of the 
old distilleries, scientifi- 
cally made and properly 
aged, actually was ‘fit 
to drink,’ what can you 
say about the present- 

day hooch?” 
I asked an attending 


from ninety-two to 100 not 
only are not up to the old-time 
standard of whiskey, but are 
actually rank poison! 

In other words, wherever 
you drink in the United States 


A Poison Peddler 


A belt like this, concealed 
beneath the coat, is one of 
the bootlegger’s favorite ways 
of cerrying his goods. The 
chances of getting “‘real stuff”’ 
from him are about 8 in 100 


physician at a great hos- 
pital in Boston, “* What 
can you say about the 
present-day hooch 

what’s it doing to our 


bodies?” 
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“Tn the old days,” he answered, “alco- 
holic poisoning was alcoholic poisoning. 
Whiskey was whiskey, wine was wine, 
heer was beer, alcohol was alcohol. So 
we had an alcoholic ward, logically. We 
find now in the medical wards symp- 
toms that are, yet aren't, alcoholic. We're 
having to revise our knowledge of symp- 
toms. Diagnosis has become a fine art.” 


WENT to a practicing physician in 

Philadelphia with the same question, 
“What is the present-day hooch doing to 
our bodies?” 

“Without question,” he said, “many 
poisonous substances heretofore used to 
end life are now being drunk cheerfully 
by millions of Americans. It’s past 
me! In every second home to which 
I go, people are making things to 
drink which they call whiskey, 
wine or beer. 

“Wine making is an ancient 
art we Americans don’t under- 
stand. I am told that the casks 
used should be sulphured. I am 
told that no metal should be 
brought into contact 
with the wine. I doubt 
if these precautions are 
observed. Many people 
here are making beer 
which IU understand is 
like making cheese. If it 
spoils right, you get beer; 
if it spoils wrong, you get 
something else. I imag- 
ine that it usually spoils wrong, because 
of the way it’s made. Breweries used to 
be almost surgically clean. They had to 
be, or the beer spoiled wrong. It was a 
matter of good business. Special cultured 
yeasts no longer obtainable by the public 
were used, Wild yeasts are injurious. I 
can only guess how many families are 
consuming bacteria we doctors wouldn’t 
recognize under a microscope!”’ 

An industrial chemist in New York 
City, who makes tests for bootleggers, 
said, “I am not often called in to test 
beer, though it is estimated that thirty 
million small barrels a year, about half 
as much as was made in pre-Volstead 
days, are now being made. But in what 
I have tested, I have found acid-forming 
and other bacteria such as is present in 
spoiled food. In some instances I have 
found a pathogenic or disease-breeding 
condition.” 

I had learned from railroad figures 
that shipments of grapes from Cali- 
fornia had increased 500 percent in five 
years; that the total from California, not 
to count shipments from other states and 
consumption locally in many parts of the 
country, aggregated 74,834 cars in 1925. 
So L asked the chemist about wine. 

' \ ANY people are making wine,” he 

4 said. ‘* Much of it is made in foreign 
settlements where whole families crush 
the grapes—generally with their feet! 
Usually it is aged for a few months, and 
kept for family use, because there isn’t 
the market demand for it that exists for 
hooch. Hooch is the main interest of a 
lot of chemists. By the way, I asked one 
bootlegger why he bothered to hire a 
chemist. ‘It’s good business,’ he told me. 
"\ dead customer never buys the stuff!” 

He added: ‘* Most of them don’t care 
a hang, can’t or won't understand what 
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“The Devil’s Brew’’ 


The moonshine stuff that 
comprises much of modern 
hooch is made mostly by 
ignorant, irresponsible peo- 
ple, sometimes under filthy 
conditions. Virtually all 
of it contains deadly poi- 
sons. Below, a local officer 
is displaying a _ typical 
fifty-gallon moonshine still 














} 


{ 
; 








the stuff they’re marketing does to a 


drinker’s body. Why, one of the most 
prosperous bootleggers I know landed in 
the alcoholic ward of Bellevue Hospital 
not long ago!” 


OI WENT, in my quest to find out 

what the new hooch and its new 
chemistry does to the human body, to 
Bellevue. There the busiest ambulances 
in the world assemble all manner of emer- 
gency cases from five of the boroughs of 
New York City. The alcoholic wards for 
both women and men are smaller, I 
found, than they used to be, partly be- 
cause many of the patients brought in 
now are unconscious, and may have frac- 
tured skulls, or be suffering from any of 
a large new number of weird kinds of 
poisoning, and are sent immediately for 
treatment in the medical wards rather 
than in the alcoholic ward. 

There are fewer cases of delirium tre- 
mens in Bellevue now than there used to 
be; fewer suffering from prolonged con- 
vulsions and wrist drop. There are fewer 
“repeaters ’’—old-timers returning again 
and again. There are fewer real old soaks 
of the kind that were associated with the 
three-cent whiskey that was like modern 
hooch, though not so destructive, I am 
told. The new stuff has eliminated the 
old soaks. They couldn't stand it! Only 
a few weeks back a porter at Bellevue 
went to a “speak-easy”’ for an afternoon 
drink. At seven he was brought in. An 
hour or so later he was dead. 

There is a great increase, however, in 
the proportion of cases suffering from 
coma and from hallucinosis—obsession 
with the idea that armies, or relatives, or 
fiends of various sorts, are trying to kill 
them. In contrast with the cases in the 
old days, they die promptly or they clear 
up promptly. And why? “Because,” one 


Nine Out of Ten Not Safe 


Dr. William V. Linder, chief chemist of the Internal 
Revenue Bureau, testing specimens of ‘“‘hooch”’ in his 
laboratory. 
600,000,000 gallons of industrial alcohol denatured 
with many poisonous substances are re-natured an- 
nually by bootleggers. 
made “from the ground up’’—by means of distillation 


Government officials estimate that 


As much again probably is 


of the Bellevue physicians told me, “it 
took a long period of drinking in the 
old days to land a man here. He had 
to be saturated. It took weeks or 
months perhaps to get him saturated. 
And it took as long to get him cleared 
up. With present-day hooch, though, 
he can’t get saturated. He collapses 
maybe dies—long before he reaches that 
point. 

*T account for the hallucinosis and our 
greater turnover by the presence in much 
of the modern hooch of ether and other 
volatile substances added to drinks to give 
them a ‘kick.’” 

Ether mixes readily with alcohol, and 
when so mixed the body tolerates it to 
some extent; but when it is taken raw 
an ounce is sufficient to cause death. 

Ether taken in drinks has caused death 
at Bellevue. So has benzene, a coal-tar 
product not to be confused with benzine, 
a petroleum product with which you clean 
your clothes. So have fusel oil, wood 
alcohol, formaldehyde, di-ethyl pythalate, 
and pyridine, all of which are used as 
denaturants. 


UT they are only a few of the dena- 
turants used. Moreover, federal gov- 
ernment requirements stipulate that in 
many instances two or more shall be used 
in combination. Thus, to every 100 gal- 
lons of alcohol to be used in photographic 
work, the manufacturer must add “ sixty- 
five pounds sulphuric ether, three pounds 
cadium iodide, and three pounds ammo- 
nium iodide.” Among still others used 
are acetaldehyde and soap, chloroform 
and shellac, acetic and tannic acid, ace- 
tone, camphor and nitro-benzene, which 
is used in the preparation of explosives 
and in the making of inks, shoe dyes and 
suicides. Add also aniline, a coal-tar 
product used in dyes; phenol or carbolic 
acid; pyrrol and ipecac, the emetic. Add 
sulphuric acid, various essential oils, qui- 
nine, ammonia, nicotine, iodine, mythlene 
blue, methyl salicylate, and brucine, first 
cousin of strvchnine. 
Various of this second string of dena- 
turants, singly or (Continued on page 114) 
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ARY’S baby nephew has come to visit the Newlyweds, and they 
are having their troubles. The baby has fallen downstairs twice. 
John and Mary decide on “safety first’’ measures, so they begin build- 


ing a gate above the top step on the first floor landing. 
are they doing wrong, and why are they wrong? 
artist made in drawing the picture? Send answers not later than July 30 


What things 
What mistakes has the 


Find the Mistakes in This Picture 


F IT is true, as Sam Loyd observes, 
that “the successful ones are those 
who have a natural faculty for solving 

puzzles,” then the number of successful 
people is increasing surprisingly every 
day. For each day’s mail brings hundreds 
of additions to the thousands of PopuLAR 
ScreNCE MonruLy readers who are find- 
ing fascinating entertainment and profit 
in our great series of monthly $1,000 
Picture Contests. 

Many have written telling us that in 

searching the Contest pictures for the 


mistakes of John and Mary Newlywed 
and for the hidden errors of the artist, 
their minds have been made more alert, 
their powers of observation sharpened, 
and they have learned to do many useful 
small jobs around their own homes. 

“IT count John and Mary among the 
best friends I have,” writes a contractor 
from Des Moines, Iowa. “Every month 
when I meet this energetic young couple 
between the covers of PoPULAR SCIENCE 
Monrtuty, I learn something new from 
them. They are the kind of friends a man 


likes to make and keep, for they are al- 
ways stimulating. They keep you guess- 
ing and they make you think. As they 
go about their jobs of homemaking, they 
are forever challenging you to catch them 
in a mistake. And no matter how much 
you may criticize them, they never hold it 
against you.” ‘ 

Have you made friends yet with John 
and Mary? If not, you have been missing 
a lot of worth-while enjoyment, to say 
nothing of the opportunity of winning one 
of the substantial cash prizes awarded 
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each month to the winners in the 
Contest. 

How observant are you? How 

alert? Are you quick to detect 
errors in your own work, or in 
other people’s? Here’s a chance 
to test yourself in a way you will 
find as interesting as any game 
you ever played. 
“The idea of the Contest is 
simple enough. Each month we 
print a picture of John and Mary 
Newlywed at work on some odd 
job about their home. Always 
they go at the job with much en- 
thusiasm, but with little experi- 
ence and mechanical knowledge 
to aid them. And so, they make 
plenty of mistakes, some of them 
quite obvious, 

In the picture either John or 











Test Your Alertness 


and Win a Prize 


OPULAR SCIENCE MONTHLY is award- 
ing $1,000 in sixty-three cash prizes 
for the best answers submitted in the 
fascinating contest 
page. The cash prizes will be distributed 
as follows: 


described on 


Piret Prige......<...... $ 500 
Second Prize........... 100 
Tiled Prise............ 50 
10 Prizes, $10 each..... 100 
50 Prizes, $5 each...... 250 

Total Prizes....... $1,000 


them at work. 


test. 
carefully. What 
is it wrong? 

drawn wrong? 














have done one or more things in 
the wrong way. In addition, the 
artist purposely has made a num- 


ber of errors in drawing the picture. You 
are to see how many of these mistakes you 
can find, make a list of them, and send 
them, with your reasons, to the Picture 


Contest Editor, PopunLar 


ScIENCE 


Monvtuty, 250 Fourth avenue, New York. 


cash prizes will be awarded to the con- 
testants who point out the largest number 
of mistakes of any kind, and who present 
their explanations of these errors in the 
clearest and most skilful way. 


your friends to help you. 
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home. Mary’s baby nephew has 
come to visit them, and they are 
having their troubles. The baby 
has fallen downstairs twice so far. 
And while no serious harm has 
been done, the Newlyweds have 
decided to play safe and build a 
gate at the top step on the first 
floor landing. The picture shows 


First read the rules of the Con- 
Then examine the picture 
is being done 
wrong by John and Mary, and why 
What has the artist 


As you discover the mistakes, 
list them neatly on paper with pen 
and ink or typewriter, including 
with each answer a brief explana- 
tion, and send your Jist in. Ask 
the members of your family and 
They 


will enjoy playing the game with 


you. 
separate entries as you desire. 


You can submit as many 


You have until July 30 to submit your 


entry. 


your entry, you will be 


And when you have completed 
eager to try 


vour hand at another “What's Wrong” 


Ss 


In this month’s picture, as vou can see, 


One thousand dollars in sixty-three 


John and Mary have a guest in their 1} 


picture which will appear in next month’: 


ssue. 

























The Rules of 


Each month, until further notice, 

¢ Popucar Science Monrtu ty is 
printing a picture of John and Mary 
Newlywed doing some simple job about 
the home. Each picture shows John or 
Mary, or both, doing one or more things 
in the wrong way and, in addition, there 
are a number of deliberate mistakes by 
the artist in drawing the picture. You 
are to tell us what things are being 
done wrong and what things 
are drawn wrong in each 
picture, and why they are 


the Contest—Follow Them Carefully 


4 Answers to each picture must be 
e mailed or delivered to the offices 
of Poputar Science MontHiy not 
later than the thirtieth of the month 
following the date of publication of the 
magazine in which the picture appears. 
Thus, to insure consideration in this 
month’s contest, answers to the pic- 
ture in this month’s issue, published 
June 10, must be mailed or de- 


changes or corrections will be allowed 
in any entry after submission, but any 
contestant may submit as many sep- 
arate entries as he desires. 


All entries should be addressed to 

¢ the Picture Contest Editor, Popu- 
LAR SCIENCE MOonTHLy, 250 Fourth 
avenue, New York City. Name and 
address of the entrant must be written 
plainly on each page of the 
entry. Entries with insuffi- 
cient postage will not be 








wrong. 


PoPULAR SCIENCE 
¢ MonTH Ly will award 
$1,000 each month in 63 cash 
prizes for the best answers 
giving the greatest number 
of mistakes in the picture. 
These cash prizes will be 
distributed as follows: 


First Prize.......... $500 
second Prige......:. 100 
Third Prize......... 50 
Next 10 Prizes, $10 

POON Pees 3 a 


Next50Prizes,$5each 250 
Total Cash Prizes a 
each month.... . .$1,00 


First Winners Next Month 


N NEXT month’s issue will be announced the 
names of prize winners in the first of our 
monthly $1,000 Picture Contests, which appeared 
in the March 
sixty-three cash prizes, totaling $1,000, to contest- 


The judges will au 


number. 


ants who submitted the best answers for the first 
picture of the series. Winners in succeeding con- 
tests will be announced in later issues. 

Also, watch for a new contest next month. 


ard 


accepted. The publishers 
cannot be responsible for 
delay, loss, or non-delivery 
of entries. No contribution 
entered in this contest will 
be acknowledged and none 
will be returned. No letters 
of inquiry regarding points 
covered in the rules can be 
answered. 


You pay nothing. Just 

* prove your knowledge 
and observation. You need 
not buy PopuLar ScrENcE 
MontTHu_y to compete. You 
can borrow a copy from 
a friend or you can examine 
one at any office of PopuLAR 











Prizes will be award- 
eed to those persons 
who point out the largest 
number of actual mistakes found in the 
picture and who present their explana- 
tions of the errors in the clearest and 
most skilful way. Actual mistakes 
shall be construed in all cases to mean 
mistakes appearing in the picture about 
which there can be no question in the 
opinion of the judges. In case of ties, 
the full amount of the prize will be given 
to each tying contestant. 





livered not later than July 30. No 
entry bearing a postmarked date later 
than the closing date for entry will be 
considered. 


Answers may be submitted on any 

¢ kind of paper, but they must be 
typewritten or written in ink, and on one 
side of the paper only. Each error must 
be listed separately and numbered. No 





SciencE Montnuiy or at 
public libraries free of 
charge. Each contest is 


open to everybody, except 
employees of PopuLAR SCIENCE 
MonrTuty and the Popular Science 
Institute of Standards and their fam- 
ilies. 


8 Officials of the Popular Science 
* Institute of Standards will act as 
judges and their decisions will be final. 
Acceptance of these rules is an implied 
condition of each entry. 
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allStreet—4dn Amazing Machine\ 
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646.129.1295 93 


EW laymen probably understand the 
Pesce machinery of the stock market, 

or the amazing speed with which it 
operates. These pictuies, which show the 
details of a typical transaction, present a 
comprehensive, understandable explanation 
cf this wonder of our financial system. In a 
broker’s office in San Francisco (1) a customer 
writes an order to buy 100 shares of stock at 
the market price, shown on the “‘trans-lux,” 
a glorified stock ticker above his head. The 
broker passes the order to his telegraph 
operator (2) for immediate transmission to 
New York over his private wire (3). The order 
is received almost instantaneously in the tele- 
graph room (4) at the 
office of a correspondent 








broker in New York, and 
the exact time of receipt is 


How Mechanical 
and Human Cogs 
Turn the Wheels 


To left is shown an 
order form of the type 
regularly used by 
brokers. Note that 
time of receipt is 
very clearly stamped 

















Below: (a) “‘trans-lux’’ ticker; (b) 








stamped upon it instantly 





























The telegraph operator turns over the order 
immediately to an order clerk (5) who establishes 
telephone contact with the broker’s booth (6) on 
the floor of the New York Stock Exchange (7) 
merely by pressing a button. When the clerk in 
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broker’s booth; (c) ticker operator; 
(d) conducting a sale; (e) (g) trading 
posts; (f) call 
messengers; (i) dealer in ‘‘odd lots” 





“Tell-Tale” records time 
of order, avoiding dispute 


money desk; (h) 











~—- 


the booth (b) receives the order, he signals the 
broker, who is on the floor of the exchange, by 
means of the electric annunciator board shown in 
upper right hand corner of picture. The broker 
purchases the stock required at one of the posts 
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(g) on the exchange floor. Listed stocks are divided 
among twenty-nine such posts, about forty stocks 
to a post. Confirmation is transmitted by a reverse 
process back to San Francisco, the whole transac- 
tion often occupying no more than a minute 
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This comfortable liv- 
ing room in the home 
of Winfield T. Scott, 
of Passaic, N. J., 
now occupies the 
space that formerly 
was used for the 
coal and wood, before 
theinstallation ofthis 
oil-fired boiler seen 
in the foreground 








ERVICE is the un- 
S derlying policy of 

PopuLaR SCIENCE 
Montu ty. This article, 
the first of an unusually 
informative series, car- 
ries out this policy. Mr. 
Fansler, associate editor 
of The Heating and 
Ventilating Magazine 
and secretary of public 
relations of the American 
Society of Heating and 
Ventilating Engineers, 
is one of the country’s 
leading experts on house 
heating with oil fuel. 
His nert article will 
appear in anearly issue. 








‘What an Oil Burner Offers You 


An expert answers the questions on cost, safety, and comfort that 





OMESTIC oil burners are more 
LD discussed throughout the United 

States today than any other con- 
tributor to home comfort. Approximately 
120,000 homes in which coal was used 
last winter will be heated with oil this 
year. Thousands of people are wondering 
just what an oil burner is; what it will 
do and what it will not do. 

Intensifying this interest are recent coal 
shortages and the normal wholesome 
American demand for modern comfort 
and convenience in the home. 


By P. E. FANSLER 


is stored in a tight steel tank, usually 
outside the house, and is piped to the 
burner and consumed with practically no 
residue. The dirty, disagreeable job of 
ash removal is entirely dispensed with. 
A Chicago woman who has had an oil 
burner in her home for five years told me 
recently that it was installed so that her 
husband might have his winter Saturday 





everybody wants to know before selecting and installing the new 
type of domestic heating equipment 





afternoons to himself. Previously he had 
spent them sifting ashes. 

The elimination of the dust and dirt 
necessarily results in improved health for 
the family. And so, too, does the mar- 
velous uniformity of temperature that is 
possible only with fluid fuels. It is true, 
of course, that an increasing number of 
coal-fired plants are thermostatically con- 
trolled, but in producing uniformity of 
temperature they compare with oil plants 
about as the old ‘“‘one-lung”’ horseless 
carriage compares with the eight- 








To supply the demand, there 
have been developed oil burners 
that will give’ heating comfort” 
in any type of heating appara- 
tus, in a house of any size, 
anywhere in the United States. 

The chief advantage of an oil 
burner is, of course, its conven- 
ience. The labor connected with 
its operation is infinitesimal as 
compared with that with a coal- 
fired plant, which requires at- 
tention ‘at least twice daily. 
When you burn twelve tons of 
coal a year, you shovel about 
150 pounds of coal a day in the 
coldest parts of the winter. With 
an oil burner, an almost super- 
human thermostat feeds heat to 
your home as required. And the 
thermostat will obtain a more 
uniform temperature from an 
oil-burning plant than it can 
from a coal-fired system. 

Many of the people who al- 
ready have oil-burning equip- 
ment in their homes give as their 
chief reason for the change the 














Advice on Oil Burners 


HE services of the Popular Science Insti- 
tute of Standards are available to all 
readers of Poputar Science Monruty. 
To determine the efficiency of the several 
burners under actual working conditions, 
the Institute has undertaken, in conjunction 


with The Heating and Ventilating Maga- 
zine, a nation-wide survey of homes in 


which oil burners have been installed. 


This survey is, perhaps, the most elabo- 
rate of its kind ever made. Burners in homes 
in every section of the United States are 
being inspected by engineers and reports are 
being compiled on the satisfaction given 


individuals by the different makes. 


For information about oil-burning equip- 
Popular 
Science Institute of Standards, 250 Fourth 


ment for your home, address: 


Avenue, New York City. 


cylinder car of today. 

Usually thermostats, simple 
yet wonderful little instruments, 
are set to hold within the limits 
of two degrees. This means, for 
example, that, if you set your 
thermostat at 68°, the burner 
will be started when the room 
cools to 67° and shut off when 
it heats up to 69°. Such uni 
formity of temperature, accord- 
ing to physicians, will do much 


to eliminate colds and other 
winter ailments. 
ERY recently there has 
been developed for oil- 


burner regulation what is known 
as a_two-period thermostat. 
This device holds the tempera- 
ture at any desired point during 
the day, lowers it a specified 
number of degrees at night, and 
increases the heat early in the 
morning to insure comfort at 
rising time. 

Many people who have oil 
burners tell me that the first 








increased cleanliness. The fuel 


cost of their equipment has been 
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returned in added usable space. Hun- 
dreds of coal bins have been turned into 
billiard rooms. And in other homes the 
accumulation of dirt and junk that clut- 
tered the cellar has given way to chil- 
dren’s playrooms. In one place, a coal 
bin was turned into a dining room. 

I have been asked repeatedly if an oil 
burner is safe for a small home. Properly 
installed, the fire risk with a modern oil 
plant is so small that for practical pur- 
poses it can be disregarded altogether. A 
burner “listed” by the Underwriters’ 
Laboratories, and installed according to 
the regulations of the National Board of 
Fire Underwriters, involves less risk than 
the average coal-fired plant. 


ND as greater care is used in the in- 
£.% stallation of burners, the fire risk is 
rapidly declining toward the vanishing 
point. To this end the Underwriters rec- 
ommend that only employees of burner 
manufacturers or men trained by them 
he permitted to install oil-burning equip- 
ment. With such men you can be sure 
that vour flues and chimneys are properly 
cleaned and your pipe lines tested. 

The Underwriters’ Laboratories have 
tested a large number of burners and 
have “listed” about forty of them. But 
this “listing” in no way testifies to the 
efficiency of the burner. It means merely 
that in thorough laboratory tests the 
burner has met a standard of safety; that 
a study of its operation, design, construc- 
tion and materials shows that it is as 
reasonably safe as human ingenuity and 
careful factory fabrication and inspection 
can make it. 

As a further protection for the readers 
of PopuLar Science Monruiy, burners 
listed by the Underwriters’ Laboratories 
are tested in the laboratories of the 
Popular Science Institute of Standards 
to determine their combustion efficiency, 
and in addition a nation-wide survey of 
existing installations is being made to 
determine the efficiency of operation in 
actual usage. Approval of a burner by 
the Institute means that it does effi- 
ciently and satisfactorily the work it is 
designed to do; that it is sold at a fair 
price, and that the manufacturer main- 
tains service and installation facilities 
that insure satisfaction. 


ERHAPS the question I have heard 
most frequently is, “*What is the best 
oil burner?” Unfortunately, there is no 
best burner. ‘There are many good ones 
and some poor ones. But, like radio sets, 
some give a larger degree of satisfaction 
under certain circumstances than under 
others. Much depends on the size of the 
house to be heated, its type of heating 
equipment and other factors. Much de- 
pends upon your particular ideas of what 
constitutes “satisfaction.” What is a 
good oil burner for your next door neigh- 
bor is not always a good one for you. 
Each home offers a specific problem—a 
problem that the Popular Science Insti- 
tute of Standards can help you to solve. 
But in writing for advice it is well to 
remember that no oil-burner expert can 
offer worth-while advice without complete 
details as to your heating system, the size 
of the house, the type of construction, and 
the size and disposition of radiators. | 
Early in the development of the auto- 
matic oil burner, the noise of operation 
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was a distinct disadvantage. However, 
today, after a period of refinement, many 
mechanical draft burners may be called 
almost noiseless. “Atmospheric draft 
burners,’ those depending upon the natu- 
ral draft of the chimney, get away from 
the hum of motors and blowers, as they 
do not have these elements. 

Some of these, as well as some of the 
mechanical draft burners, have proved 

















During cold weather, a man shovels daily 
his own weight in coal into the furnace 





__ Chart Showing Approximate Rate _ 


oft 
Domestic Autornatic Oi! Burner 


8 
7 Per Year 

















In less than five years, the number of oil 
burners in use throughout the country has 
increased from 5,000 to more than 200,000 


very inefficient, and others have been 
brought to a high degree of perfection. 
I recently tested an atmospheric burner 
and found it so quiet that, with my ear 
against the boiler shell, I could not tell 
from the sound whether or not the burner 
was in operation. Over two periods of 
more than a month each, the boiler doors 
were not even opened. 

People have asked me about the odors 
from oil burners. Given tight oil lines 
connecting the storage tank and _ the 
burner, there should be no smell. The 
cause of smells is the same as the cause 
of fires—leakage of oil, usually outside of 
the furnace. In improperly cut threads on 
the pipe lines or other careless installation 
lie the greatest dangers from oil burners. 

Oil burners now are adaptable to prac- 
tically every kind of heating plant, warm 
air, steam, water, or vapor. They will 
operate efficiently in a kitchen range, a 
small furnace or boiler, or the huge boilers 
under the largest apartment houses and 
office buildings. Thousands of California 
bungalows of five and six rooms are 
heated with oil, as are the Woolworth 
building and the Singer building in New 
York City. No matter what the size of 
your home, there is an oil burner that 
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will fit it and give you what you want, 

A few years ago, oil for domestic heat- 
ing could be obtained only in a few dis- 
tricts outside of the oil-producing areas, 
Today, hardly a city of consequence js 
not served with oil suitable for domestic 
burners. In many cities of 20,000 and 
30,000 population, several kinds of oil 
fuel may be had, at prices ranging from 
six cents a gailon to eleven cents.” This 
latter price should include the delivery to 
any home within reasonable distance. 

The initial cost of oil burners varies 
just as the prices of automobiles and 
radio sets vary. Small burners of the 
atmospheric or so-called gravity type, 
controlled by hand, can be installed for 
less than one hundred dollars. Such 
burners are, at best, but makeshifts, and 
yet today there are many of them in 
actual use, and extensive investigations 
indicate that even with their disadvan- 
tages the average owner would not revert 
to the use of coal. Better burners of the 
same type range in price up to about 
$250, and should prove thoroughly satis- 
factory to the owner of a small home who 
is not too exacting. 

OU can select mechanical draft oil 

burners to suit your needs and tastes 
at prices ranging from around $350 to 
about $1,000. The higher-priced ones of 
course are more carefully built, of the 
highest class materials; and the price in- 
cludes larger fuel tanks and more refine- 
ments and conveniences than the lower- 
priced ones. Examples of such burners 
have records of several years of use 
without a single service call. 

When a man asks me to compare the 
operation costs of an oil burner with 
those of a coal-fired plant, I tell him that 
it can’t be done. Coal is hand-fired with 
much labor and dirt. If you pay a 
“furnace man,” you should include his 
wage as part of your heating bill. 

Even with a hired man to tend the fur- 
nace and a thermostat to control a coal 
fire, you cannot get the same “heating 
comfort” that you can with a good oil 
burner. Consequently, you cannot com- 
pare costs. In different localities the cost 
of a ton of coal may be greater or less 
than the cost of a quantity of oil contain- 
ing the same amount of heat, but this 
ratio of costs is not a comparison of re- 
sults obtained. 


UEL costs with coal depend much on 

the intelligence with which the firing 
is done. You may use fifteen tons of coal 
a year. Your neighbor with an identical 
house may use twelve tons, or eighteen 
tons. But with thermostatically regu- 
lated oil burners, the fuel bills in the two 
houses should differ very little. 

Even in cases where the oil burner is 
more costly to operate than the coal 
plant, you are getting ample return in 
increased comfort and convenience. Vari- 
ous men whoNhave burned oil in their 
homes for periods of from two to six years 
have told me they would not go back 
to coal even if oil cost from twenty to 100 
percent more than coal. In a county in 
Illinois noted for its coal production, 
where coal can be bought for about the 
cost of mining it, a larger number of 
people have installed oil burners in pro- 
portion to the population than in = sec- 
tions hundreds of miles from coal mines. 
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A Luxurious Hotel on Wheels 


Barber Shops and Soda Fountains Are 
Provided in New Type of Railway Car 
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SBSERVATION PLATFO 


GENERAL LOUNGE 
AND CLUB ~. 





Home Comforts 


In this ‘‘clubroom” you 
may loll at ease while 
reading, listening to a 
phonograph or observing 
the scenery through the 
extra wide-paned windows 


MEN'S SHOWER 


SMOKING AND 
CARD ROOMS 


HIS new type of railway car pro- 

vides all the luxuries of the modern 
hotel for the traveler by rail. With- 
it a total length of eighty-three feet, 
these remarkable cars, ten of which have 
heen built for the Northern Pacific, pro- 
vide lounge rooms, card rooms, shower 
baths for both men and women, a fully 
‘quipped soft drink parlor, a barber shop, 
Valet service and observation platform. 


SODA FOUNTAIN 


BARBER 
SHOP 
































Sodas and Showers 


Among the most note- 
worthy innovations pro- 
vided oa the new cars are 
individual shower baths 
for travelers and a well 
equipped soda fountain. 
A single long passage- 
way makes these conven- 
iences readily accessible 








Startling innovations in railway car de- 
sign were necessary to provide space for 
so many luxuries. Ordinary car doors and 
steps have been eliminated. The only 
entrance to the car is by way of the 
Pullman to which it is coupled. The 
space ordinarily used for vestibules is put 
to other service. The shower baths are 
supplied by an air-pressure water system 
with tanks of 350 gallons capacity. 


DMMDIITAD CHIBAIS'R ASONTUT V 


Great pains have been taken to get rid 
of any similarity in appearance to ordinary 
chair cars. The seats in the lounge rooms 
and all of the decorations are individual 
in design. Each lounge contains a phono- 
graph, library and other comforts. 

And for a final touch of luxury, a pow- 
erful electric searchlight has been fitted 
over the observation platform, making 
sight-seeing possible at night. 
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The NEAGIC KYE 


Photo-electric cell 1s working miracles in 
the long-distance transmission of 
pictures, and promises other 
wonderful achievements 


A New Marvel 
This little glass tube, the photo- 
electric cell, is one of the marvels 
of the twentieth century. It 
makes possible long-distance 
transmission of pictures. At the 
right: Research engineers of the 
Bell Telephone Laboratories in 
New York City, A. R. Olpin and 
A. L. Johnsrud. They are seen 
experimenting with one of the 
latest types of photo-electric cells 


MAN walked into 
the offices of the 
Marconi Wireless 
Telegraph Company in 
London the other day, and 
there made out his personal 
check for $1,000, drawn on 
a New York trust company. 





vices ever conceived. It 





is the photo-electric 
cell; an electrical “eve” 
so keen that it is al- 
most as sensitive to 
light as the marvelous 
mechanism of the hu- 
man eye, of which it is 
a copy. 


HE real secret 

which enables this 
little instrument to per- 
form its marvels, how- 
ever, lies in its ability 
to translate variations 
of light into corre- 
sponding variations of 
electric current. This 
is the property which 
has made it possible 
not only to send pic- 
tures and writing over 








‘Twenty minutes later that 

check, having traveled by 

radio across the Atlantic, was honored by 
a New York bank and deposited. Hardly 
had the ink dried on the man’s signature 
before his busines. associates some 2500 
miles away were looking at an exact du- 
plicate of what he had just written! 

A few days afterward, photographs of 
European events and personages—a horse 
race at Newmarket in England, Premier 
Baldwin on his way to a strike conference, 
the Prince of Wales at Biarritz, and news 
pictures of the British general strike— 
were flashed over the sea and published 
in American newspapers a few hours 
after they were taken. 

These incidents of the recent opening of 
the world’s first commercial trans-Atlan- 
tic picture service were hailed not only as 
remarkable new achievements in swift 
communication, but as marking one more 
important step toward the fascinating 
goal of television, or sight at a distance. 

Little by little we are approaching this 
crowning marvel of communication. Each 
vear our eyes are seeing farther and far- 
ther. Through the magic glasses of elec- 
tricity, by wire and radio, far-off faces, 
scenes and pictures are being brought 
almost instantaneously within our range 
of vision. Before many years, we are told, 
it may be possible for us to sit in the 
theater or in our homes and “look in” on 
distant events as they are enacted, just as 
we now “listen in” with our radios to 
distant voices and music. Perhaps, even, 
when we answer the telephone, we may 
see the person at the other end of the line 
while we talk with him. Indeed, from 
Edouard Belin, the noted French inven- 


Courtesy Bell Telephone Laboratories 


tor, we have the prediction that “when 
the next President of the United States is 
inaugurated three years hence, an audi- 
ence in a moving picture show in Paris 
will watch the ceremony exactly as 
though they were present—and at the 
precise moment it is going on.” 

That such things are credible, that they 
are accepted today as possibilities of the 
near future, is due to the perfection of a 
little glass instrument no larger than your 
hand, yet one of the most wonderful de- 


long distances by radio 
and wire, but to per- 
form intricate and as- 
tonishing new scientific calculations in 
terms of electricity. Only the other day, 
for example, a photo-electric cell was em- 
ployed by Professor Joel Stebbins, direc- 
tor of the Washburn Observatory of the 
University of Wisconsin, to measure and 
weigh stars so far distant that their light 
takes hundreds of years to reach us! In 
like manner, as told in the April issue of 
PopuLar SciencE Monruty, the same 
little glass tube enabled Bengt Stroem- 
gren, the sixteen-year-old scientific wizard 
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Like a Human Eye 


A diagrammatic comparison between 
a photo-electric cell (left) and a human 


eye(above). In each case the light, fall- 
ing upon a sensitive screen, is trans- 
lated into impulses that are transmitted 














Courtesy Bell Telephone Laboratortes 


Another form of the photo-electric cell with glass bulb broken away to show the interior con- 
struction. The connecting wires may be compared with the optic nerve in the human eye 
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that SEES across the OCEAN 


é 


By H. C. Davis 


of Denmark, automatically 


to register the movements 
of the stars. 

Its possibilities are allur- 
ing. Any day this little 
organ of “electrical vision” 
may reveal to us unfath- 
omed mysteries of far-dis- 
tant suns and planets. 

Perhaps @ comparison 
with the human eye will 
give the best idea of how 
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amazingly the photo-elec- 
tric cell has been made to 
record what it “‘sees” through miles of 
space. As you look at this page, for 
example, the lens of each of your eyes, 


like the lens of a camera, is throwing an 


y 


image of everything within its range on 
the sensitive screen called the retina. This 
living screen is made up of countless tiny 
nerve Cells, forming a mosaic of minute 
points. Each of these points is highly 
sensitive to the electromagnetic waves 
which we call light; so that any one of 
them, when light is focused upon it, is 
immediately stirred to activity. Each 
cell, too, is connected with the brain by a 
nerve fiber—a little line of communica- 
tion which instantly transmits the im- 
pression and records it on the brain. 


3 HUS, when the image of this page is 






































thrown on the retina, it is divided up 


ieee 5. a 
Courtesy New York Herald Tribune 
A Horse Race by Long Distance 





Photo of horse race at Newmarket track, England, flashed 
by radio across the sea and printed on this side of the 
Ocean just a few hours after the photograph was taken 
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into thousands of tiny patches of 
light, shadow, and color, recorded 
separately yet all combining to 
form a complete and perfect pic- 
ture in the brain. So packed to- 
gether are the cells of the retina 
that it has been estimated there 
are at least fifty million to the 
square inch. Every time you look 
at the moon, about a thousand of 
them are responding to its light 
and recording its image. When 
you look at a man’s face at a dis- 
tance of about twenty feet, it 
takes about ten thousand of them 
to record the face on your brain. 

Now the photo-electric cell is like any 
one of these tiny cells of the human eye. 
Highly sensitive to light, when struck by 
waves of light it is aroused instantly to 
activity. Like the human cell, 
there are attached to it little 
wires of communication which, 
through the medium of an elec- 
tric current, carry a record of 
the impression it receives. In 
short, the photo-electric cell 
simply translates the light im- 
pulses it receives into electrical 
impulses. The latter travel 
along wires or through the ether 
and are recorded on an electrical 
“brain,” or receiving apparatus, 
in such a way that they can be 
translated back into visible im- 
ages of light and shadow. 


HERE is one important dif- 

ference, however, between 
this wonderful electrical eye and 
the human eye. Where the lat- 
ter has millions of cells to make 
an instantaneous record of all 
the pin-point patches of light 
composing a complete image, 
the former has only a single cell 
to do the work. In picture trans- 
mission this single cell, however, 
has been made to accomplish 
the purpose in a most ingenious 
way. Since it cannot see and 
record a picture as a whole, it 
does the next best thing. It 
scans the picture a patch at a 
time, recording each portion 
separately, until the entire pic- 
ture is completed. It is as if you 
were to read this page, letter by 
letter, until the entire page with 











Across in Twenty Minutes 
This check was sent from London to New 
York in twenty minutes. Below: Captain 
R. H. Ranger of the Radio Corporation 
of America, inventor of radio picture appa- 
ratus, receiving a transmitted photograph 






its words, sentences and paragraphs were 
recorded in your mind. 

Examine for a moment a typical pho- 
to-electric cell. Here is a small glass tube 
with a bulb at one end, somewhat resem- 
bling the tubes in your radio set. On the 
inside surface of the bulb is a thin coating 
of potassium or similar material sensitive 
to light, and from this coating a sealed-in 
wire runs to the outside of the bulb. In 
the center of the bulb, and separated from 
the sensitive element, is a ring of non- 
sensitive metal—platinum or nickel—and 
from this a second wire runs out through 
the stem of the tube. The two wires are 
connected through a battery which con- 
stantly applies electrical pressure to 
them, and through an amplifier which in 
turn is connected with relays that operate 
special telegraphic sending apparatus. At 
one point on the bulb is a little window 
through which light can be admitted. 


OW see how it works to translate the 
lights and shadows of a picture into 
electrical impulses that can be transmit- 
ted. Around the surface of a glass cylinder 
is placed a film bearing the image or pic- 
ture to be sent. On the film a sharp pencil 
point of light is cast. As the evlinder 
slowly revolves, the narrow beam of light 
passes swiftly across the film, in a suc- 
cession of thin, parallel lines. Every 
time it strikes a dark patch, the beam of 
light is cut off, while the light portions 
allow it to shine through. 

By an arrangement of lenses and reflec- 
tors, the light which passes through the 
film is focused on the little window of the 
photo-electric cell. What the electrical 
eye “sees,” then, as the beam passes 
across the film, is a rapid succession of 
lights and (Continued on page 113) 


By Witiram J. Wuire, JR. 


In the following article, an able reporter pre- 
sents the results of a careful investigation of the 
secrets by which graphologists claun they can 
read a man’s character in his handwriting. 
This art, while generally discredited by scien- 
lists, always has been a source of much interest 
and entertainment. You will enjoy trying out 
the methods which Mr. White explains here. 


N ONE of the great structures that 
bear down upon the end of Manhat- 
tan Island, seemingly intent upon 

forcing it beneath the surface of the sur- 
rounding waters, is the suite of offices of a 
financier who is at once the envy and 
admiration of all with whom he comes in 
contact. 

His business is not large; in fact, he 
seems to discourage any great growth, 
preferring to keep it well under his per- 
sonal supervision. But it is extremely 
profitable. The continual source of 
amazement to his associates is not so 
much his suecess—there are hundreds of 
men down-town with equally large in- 
comes, and many with larger. Rather, it 
is his uncanny ability in passing judg- 
ment upon the integrity of strangers with 
whom he does business. 


N A great city like New York, and par- 

ticularly in that section known 
throughout the world as Wall street, 
there are at work sharpers who seek to 
profit from the ignorance and credulity of 
others. This man’s business is of a nature 
that he comes in contact with many of 
that breed. Movies to the contrary, these 
deceivers are not easily recognizable. 
Were judgment made on appearance 
alone, many an honest man would have 
been ordered unceremoniously to leave 
while the trickster was being presented 
with the combination to the safe. 

And vet this business man seems always 
to pick them right. His friends know that 
in many of his deals there isn’t time to 
look up the family history of a casual 
business acquaintance. How then, they 
ask, does he avoid being bitten occasion- 
allv?) And, receiving no answer, they 
ascribe his either to luck or 
intuition. 

His secret is known to only two men— 
himself and Robert R. Ross. The latter's 
hame is not on the pay roll; it is doubtful 
if any of the clerks outside of the finan- 
cier’s private secretary has ever heard of 
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Toes Your Pen Reveal 


You Can Tell What a Man Really Is 
Say Graphologists How They Read 


him. His yearly re- 
tainer is paid from 
the financier’s pri- 
vate checking ac- 
count, and is not 
entered on the firm’s 
books. 

Ross is a “ graph- 
ologist,” a specialist 
in determining a 
person’s character 
from his handwriting. At intervals his 
client visits him and submits a bank 
check or a sheet of paper bearing a speci- 
men of handwriting. Ross analyzes it, 
gives his opinion of the character of the 
writer. The client leaves, and in a day or 
two his friends have something new to 
wonder about. He has “guessed” right 
again. 

Such is one man’s faith in graphology. 





Resembling a hastily written figure 8, the small 
& in the signature of the former Secretary of 
State reveals to the graphologist acuteness of 
mind and keen perception. The decreasing size 


Theodore Roosevelt DA 
wrote a simple hand, 
without pretense or 
show. The capitals are 
plain. This is inter- 
preted by graphologists 
as a sign of an insistent 
nature. Every move- 
ment of his pen, they 
assert, denoted quick- 
ness, animation and 
much hastiness, modi- 
fied by love of ease, as 
well as high integrity and 
honor. His down strokes 
were shaded. Quite ob- 
viously they were not 
made for effect, but be- 
spoke characteristic en- 
thusiasm and_e energy 
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I could mention many other cases quite 
similar. It is pretty generally known that 
many business firms make use of the serv- 
ices of professional graphologists in select- 
ing their employees. What, then, is there 
in this so-called science to warrant such 
implicit confidence? 

[ discovered that there is little of the 
occult about graphology. Its proponents 
assert it to be an exact science, based upon 
common sense and observation. Its possi- 
bilities for analyzing character are be- 
lieved to have been discovered by an 
Italian named Baldo in the early part of 
the seventeenth century. From that time 
to the present it has undergone many 
changes; old ideas have been cast aside 
and new ones substituted, until today its 
supporters, 
though dis- 
agreeing with 


of the small letters toward the end of each word 
denotes tact, while the angularity of the strokes 
shows strong affections. Shrewdness and re- 
serve are indicated by the wedge-shaped writing 
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Your Character? 


from the Way He Crosses His t’s, 
Secrets in Handwriting Quirks 


regard to a few minor details, are in gen- 
eral agreement regarding the meaning of 
various types of handwriting and are sin- 
cere in their convictions that the deduc- 
tions they make are accurate. 

Shortly before Richard E. Enright re- 
tired as police commissioner of New York 
City, a midnight conference was held at 
headquarters, attended by the commis- 
sioner, one of his deputies, Joseph A. 
Faurot, and Dr. Albert J. Smith, well- 
known grapho-psychologist of Brooklyn, 
to whom I am indebted for many of the 
analyses on these pages. The purpose was 
the attempted solution, by means of 
graphology, of a baffling double murder. 


RIEFLY, the circumstances were as 
follows: A socially prominent man 
and a woman were found slain, revealing 
the fact that both had been leading double 
lives, since each was married. Suspicion 
pointed toward the man’s wife, but the 
police had not a single clew 
worthy of the name to work on. 
At the time Dr. Smith was called 
in, the search for the murderer was 
about to be discontinued as hope- 
less. 
Four letters, identical in text, 
were given to Dr. Smith for anal- 
ysis. One was written by the 
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woman under suspicion, the others 
were copied by persons known to 
the commissioner. 

* Which of these writers is capa- 
ble of committing such a crime?” 
the commissioner asked Dr. Smith, 


Mr. Depew’s small letters are sharp, indicating 
lucidity and sound reasoning. His genial nature is 
said to be betrayed by the u, n, w, and capital M, 
all of which are formed in much the same way. 
This formation, say the graphologists, is always a 
sign of an affable and friendly disposition. The 
long stroke of the p also indicates aggressiveness 


who, after a careful examination 
of the four specimens, finally selected one. 

“Here's the person you want,” he 
announced, 

The commissioner and his deputy 
gasped. Dr. Smith had picked the letter 
written by the murdered man’s wife! On 
the basis of that deduction, the police 
renewed their efforts to pin the crime on 
the woman, although as yet they have 
failed to secure sufficient evidence to 
Warrant her indictment. 
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There is a rhythmic swing to the noted singer’s 
pen which, the graphologist declares, evidences 
an inherent love of music. The writing has a 
decided upward slant, denoting high ideals and 
ambition, It is shaded but not smeary, indi- 


— 


The graphologist starts out with the 
basic idea that there is a reason back of 
every move made by the pen. Most of 
their theories are easy to follow. Say, for 
example, that the writing is small and 
neat in appearance. One would expect 
the writer to be neat in his habits as well. 
The small size of the letters, graphologists 
say, implies concentration and attention 
to detail. And, reversing the process, 
graphologists reason that one who writes 
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Anna Case 


cating that the writer is fond of the beautiful 
and artistic in all things. The self-confidence 
warranted by Miss Case’s achievements is 
found in the graceful flourish of the signature 
shown in the reproduction of one of her letters 
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The handwriting of this famous theatrical producer is 
called an excellent example of the combination intuitive 
and deductive reasoner—a characteristic indicated by the 
separation of letters in several of the words, and the hook- 


ing up of the small d with the capital B in the 
signature. The sharpness of the strokes is said 
to indicate acuteness of perception, while the 
simple, dignified capitals show high artistic 
taste. The general impression of speed tells 
of incisiveness. Graphologists, generally, are of 
the opinion that this writing is full of character 


with large characters is inclined to gener- 
alize, and dislikes detail. 

In analyzing a piece of handwriting, the 
graphologist considers these points first: 
The size of the writing; the slope; the 
shape of the individual letters, including a 
comparison of the height of capitals and 
small letters; the thickness of the strokes; 
the space between the individual letters 
and the space between words; margins; 
connections; finals, that is, the word end- 
ings; flourishes, and the amount of devi- 
ation, either up or down, in a line of 
writing from the normal horizontal. 


O SERIOUSLY does the graphologist 
regard punctuation that he puts it in 
a class by itself. This includes the crossing 
of the t’s, the dotting of the 7’s and 7’s, the 
commas, periods, colons, etc. By far the 
most important of these is the ¢ crossing. 
Many exponents profess to be able to give 
a fairly accurate reading of a subject's 
character from an examination of the t’s 
alone, but on the whole they advise that 
the entire specimen be carefully examined 
before any judgment is passed. It would 
be as unfair, they say, to condemn a 
writer because of one bad attribute crop- 
ping up occasionally as to form a fixed 
opinion of a stranger’s irritability simply 
after overhearing a word or two spoken 
in anger. 

It was almost on the strength of the 
punctuation alone that Dr. Smith made 
an analysis involving the loan of several 
thousands of dollars by a bank on an 
unsecured note. The integrity shown in 
other parts of the hand was attested to by 
careful punctuation. The bank took a 
chance on Dr. Smith’s say-so. 
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The separated letters in the Russian leader’s writing 
are said to reveal the intuitive mind, in which judg- 
ments of matters and people are dictated by an inner 
consciousness rather than by reasoning processes. 





It had no reason to re- 
gret. The applicant, tem- 
porarily broke, succeeded 
in recouping a lost fortune, 
which, naturally, reacted 
to the benefit of the bank 
that had assumed the risk. 

The size of a correspond- 
ent’s hand might be lik- 
ened to the same person's 
gesturing in conversation. 
The airy talker waves his 
hands and deals in gener- 
alities. It’s pretty difficult 
to pin him down to minute 
items or specific facts. 

“Oh, let’s not bother about picavune 
details,” you can hear him say. That 
same sweep of the hand is revealed in his 
writing. Bold capitals, flowing script. 
But the conscientious person is more care- 
ful of his facts—less inclined to be carried 
away by his own enthusiasm. He weighs 

each point carefully. In talking, he is 
niggardly with gestures; when he uses 
them at all, he makes them count. And 
his handwriting displays the same con- 
servatism; the same desire to make each 
stroke tell. The letters are smaller, more 
carefully made. 


HAT is the general graphological in- 

terpretation of size. Of course, it is 
modified by other attributes which the 
trained man takes in as he follows the 
words. 

The slope of the writing is supposed to 
be an index of the affections. The graph- 
ologist regards a seventy-degree slope to 
the right as about normal; that possessed 
by one of a kindly, loving, generous dis- 
position. Further to the right shows an 
excess of emotion. The more it tends to 
vertical the colder and the more caleu- 
lating will the subject be, until the dis- 
agreeable, heartless nature is reached in 
the backhand. 

But here, more than any place else, the 
warning is given not to be too hasty 
judgment. Frequently, it is said, a person 
will write a backhand due to suppressed 
emotions which are not permitted any 
outlet. A disappointment in love may, 
we are told, change the hand to a back- 
ward slant. 

Some schools teach backhand, and one 
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artistic side to the man. 


The heavy signature, much larger than the 
body of the letter, indicates an exalted ego, 
as well as brusqueness and domination, 
with great determination and _ tenacity 
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Long Loops Reveal the Man of Action 


This writing of the Arctic aviator and explorer illustrates the graphologist’s 
assertion that physical activity is revealed by the length of the lower loops in 
handwriting. Notice particularly the depth of the J and g. Great enthusiasm is 
indicated by the shading of the down strokes. The simple capitals show an 
Intuitive sense is betrayed by separation of the letters 


who has learned the system may go 
through life studiously holding himself to 
that style, especially when he is writing 
something that will be viewed by others. 
That illustrates a point graphologists are 
insistent upon: that the writing be spon- 
taneous and unstudied, preferably set 
down when the writer is so full of his sub- 
ject that he will be concerned solely with 
the idea of getting it down on paper. 
Again, it is said, backhand writing may 
reveal so many of the kindly character- 
istics that its effect is more than offset. 
But, when combined with undesirable 
traits, graphologists agree that it is the 
badge of utter coldness of heart. 
Rounded letters—you naturally think 
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Gerald 
Chapman 
One of the last writings of the notorious bandit 
penned in prison shortly before his recent exe- 
cution. Dissimulation and craftiness are seen 
in the tapering word, according to the grapholo- 
gist, while the angularity of the writing displays 
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of them as “babyish’’—signify the indo- 
lent person, one of little character. The 
writing has a decidedly unhurried look 
about it, and should not be confused, we 
are warned, with circular swinging letters 
that disclose a sense of rhythm. Sharply 
formed letters—to the point, as it were 
are made by the incisive writer. They 
seem fairly to scream: “I have something 
to say and I want to be quick about it!” 
The person of acute perception, graphol- 
ogists tell us, will have that angularity of 
hand. 


HE higher the capitals, spe: uking gen- 

erally, the greater the writer’s appre- 
ciation of himself. There are other signs 
of self-esteem, but they will be taken up 
later. A writer is further incriminated if 
there are many flourishes appended to the 
large letters. Capitals that scarcely peep 
above the small letters are employed by 
the too modest man. He, we are told, will 
never make a good exec- 
utive, lacking the self- 
confidence so essential 
for such a post. 

Vigor, passion, sensu- 
ousness and sensuality, 
or their lack, are read in 
the thickness of the down 
strokes of the pen. These 
range from the thin, eth- 
ereal lines of the sensi- 
tive, spiritual nature to 
the broad, muddy 
splotches of the sensual- 
ist, gourmand or brute. 

What could be more 
natural than the graph- 
ological reading of wide 
spacing between letters, 
words and lines as the desirable attribute 
of generosity? It seems _ reasonable 
enough, doesn’t it, that a stingy person 
will crowd his letters together and start 
another word right on the heels of the one 
just finished, lest he be forced to use two 
sheets of paper where one might do? In 
the same way, the person fond of display, 
the man who in the old days of the pre- 
Volstead era would command, with an 
imperious sweep of the arm, that all in the 
place be served at his expense, will be so 
extravagant in his chirography that fre- 
quently only two or three words will 
occupy an entire line. In a haid that 
otherwise displays good attributes, graph- 


ologists may read (Continued on page 121) 


S44 tn Gp 
a ae Woe roy -—~ 7 
cemeie tag aie 


A Sg 
(4-9 


keen intellect. Aggressiveness and _ self- 
opinionation are found in the crossing of the 
t's. Notice the general use of the Greek d, indi- 
cating the literary tastes displayed by Chap- 
man even in the last hours before his execution 
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Around the World in a Yawl 
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Spectacular Feat of 52-Year-Old Los Angeles Man Who 
Sailed 35,000 Miles, Alone, in Small Homemade Craft 


By G. B. Seysoip 


LEAN, tall man with bronzed skin, 
A thick, gray hair and quizzical blue- 

gray eyes sat in the cabin of a little 
yaw! anchored in Long Island Sound, near 
New York, a few days ago, and told me of 
one of the most spectacular feats on the 
high seas in this generation. As he talked, 
he pushed a big needle through stout can- 
vas, repairing a mainsail. A handsome 
bronze medal presented to him the night 
before lay on a table nearby. 

“Awarded to Harry Pidgeon,”’ the in- 
scription read, “who completed a vovage 
of 35,000 miles around the world, single 
handed, in the yawl Islander, thirty-four 
feet over all, taking three years, eleven 
months and thirteen days for the voyage.” 
It was the coveted Blue Water Medal 
awarded for his remarkable exploit by 
the Cruising Club of America, and he 
had come from California to New York 
to get it. 


O TELL the full tale, the inscription 

should have said much more. It 
should have told how this man, who all 
alone had sailed around the world, had 
started out on his cruise when he was 52 
years old, and in a small boat built by 
himself; how, a landlubber knowing noth- 
ing of the sea, he had learned navigation 
hy reading in the public library. It might 
have pointed out, too, that only one other 
nan in the world’s history had performed 
a similar feat—Captain Joshua Slocum, 
in the nineties. But Captain Slocum was 
an experienced navigator; and his boat, 
the Spray, was larger, too, than the 
Islander. 

“| had always wanted to see the South 
Sea Islands,’ Captain Pidgeon was say- 
ig. “TI wasn’t married, there wasn’t any 
reason Why I shouldn’t go if I wanted to, 
so | went. When I started out, I 
didn't know I would get ’round the 
world, but I kept on going, stop- 
ping where I liked, and pretty soon 
it was closer to get home by going 
on than by turning ’round.” 

There was another reason for 
this extraordinary trip—love of 
adventure, 

“TL lived on a farm in Iowa until 

_Was eighteen,” he explained. 
“Then I decided to go to Califor- 
lua. After a while I went to Alaska 

















Sailed the Seven Seas Alone 










Harry Pidgeon, 


who re- 


cently completed a voyage 
around the world, aboard 


his globe circling 


craft. 


Above, the course he took 





Harry Pidgeon’s Islander, with full sail, the 34-foot home- 
made boat which covered 35,000 miles in nearly four years 
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and British Columbia, and then came 
back to Iowa to see the folks. Being near 
the Mississippi, I built a house boat and 
went in it to the Gulf. Returning to 
California, I got a buckboard and a horse 
and drove to Mexico, then up the coast to 
Canada. Following a stay in the Sierra 
lumber camps, I got a farm in the San 
Joaquin valley.” 

But the wanderer was not contented. 
So on Mormon Island in Los Angeles har- 
bor he began building a yawl, after plans 
which he found in a yachting magazine. 
For a year and a half he worked on it, 
doing almost everything himself. 

E a hollow log,” some described 


"EE 

his five-ton, V-bottom boat of the 
sea bird class. The cabin ran nearly two 
thirds the length of the boat and served 
both for living quarters and a storeroom 
for provisions and water. 

In this strange craft, christened the 
Islander, Harry Pidgeon sailed for Hawaii 
in 1920 and returned some months later, 
having proved triumphantly that 
homemade boat was seaworthy. 

A year later, on November 21, 1921, 
with three months’ provisions and two 
sets of sails, he started for the South Sea 
Islands. 

Terrific storms raged on the Pacific 
soon after he had left shore. These he 
missed miraculously, but he ran into 
trouble in the doldrums, the no man’s 
land of the Pacific, a belt of terror for the 
sailing vessel. 

“Tt took me two weeks to five 
hundred miles,” he said. “That kept me 
from reaching the Marquesas by Christ- 
mas. Ordinarily, 1 could make 
hundred and twenty knots a day.” 

“How did you manage at night?” 
I asked. 

“Oh, I shortened down the sails, 
lashed the rudder, and went to bed. 
The Islander made good time at 
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one 


night. One night she did over 
seventy miles. If there were 


squalls, I would wake up, trim, 
take down and reef the sail in ten 
minutes. 

“Late in December, after forty- 
two days at sea, I woke at dawn 
and through a porthole saw Ua 
Huka (Continued on page 117) 
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Thomas P. Robertson, Com- 
missioner of Patents, inspecting 
some of 200,000 old patent mod- 
els disposed of by the Patent 
Office as a result of changed policy 


AX COHEN stood 

beside his pusheart 

at the curb on Or- 
chard street and called out 
his wares: 

“Here they are. . . These 
famous inventions! 
Thomas Edeeson! 

Who wants inventions?” 

It was a Saturday after- 
noon; and Saturday is the 
teeming day along this pic- 


turesque street on New 
York’s East Side. Through 


the narrow way, hemmed by 
dingy brick tenements and 
basement shops, a tumbled 


mass of humanity moved 
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By Epcar C. WHEELER 


I inquired of Cohen, the pusheart man. 

“IT got ‘em at an auction by Isenberg 
around the corner,” said Max. “‘A lot of 
us got “em. Such a business of junk! 

“A man named Linn—k. Linn— 
bought them from the government— 
thousands of them—from the Patent Of- 
fice. The auction man sold them around 
there on Broome street.” 

I recalled, then, how some 
months ago the national Pat- 
ent Office, having abandoned 
its requirement of models of 
inventions, had cleaned house 
of some 200,000 models 
which had accumulated 
through many years. The 
most famous of them were 
set aside for museums; the 
remainder were sold at auc- 
tion to the highest bidders. 
About 15,000 passed into the 
hands of a New York dealer, 
while the rest went to deal- 
ers in Baltimore, Md., where 
they were stored in a ware- 
house for future disposal. In 
New York the whole lot went 
under the hammer in a sale 
which netted some $3,500. 


HE chief purchasers were 
pushecart merchants. 
And so thousands of the con- 
trivances which represented 
ingenuity and countless hours 








sluggishly past a thousand 
pushearts that hugged the 
spattered curb as far as the 
Here, in end- 
less succession, were spread 
to the open air and dust all 
the common necessities and 
luxuries from and 
hammers and shirts to dolls and books 
and cheap jewelry. 

“Who wants inventions?” 

Elbowing my way through a crowd of 
men and boys that almost smothered Max 
Cohen and his little cart, 1 came upon a 
surprising sight. There, heaped helter- 
skelter on the rough floor of the cart, lay 
a pile of working models; patented crea- 
tions of inventors for half a century past! 


eve could sce. 


everything, shoes 


HEY gray with dust and 
scarred by time. Most of them bore 
little tags telling the name of the inventor 
and the number and date of the patent. 
At the front of the cart, and leaning 
against an “automatic burglar alarm,” 
lay a little machine labeled, “ Hydraulic 
Motor. William B. Cass, 1878;”’ 
wildering contrivan¢e of wheels and cogs, 
levers and pulleys, all carved from wood 
with infinite patience. To complete it, 
perhaps, a struggling voung inventor la- 
bored in some dark garret far into the 
night, month after month. Perhaps, to 


were 


a be- 


Each a Factor in Our Progress 


Crowd around a peddler’s pushcart on the lower East Side, New York 
City, eager to examine the working models of the once important in- 
ventions now being offered to the highest bidder. 
succession, are spread the dreams and hopes of bygone inventive genius 


perfect his idea, he braved the pangs of 
hunger and carried on through poverty 
and discouragement. And perhaps, in the 
end, his rewards were only thwarted 
hopes and disappointment. Or did he 
eventually gain some degree of wealth and 
satisfaction? Who could tell? 

A stocky man in shirt sleeves held in 
his hand another of the models—a small 
wooden panel supporting an arrangement 
of terminals and wires. He read the label: 
“Circuits for Automatic Telegraphs. 
Thos. A. Edison, Aug. 12, 1873.” 

An original work of our greatest inven- 
tor, made, perhaps, with his own hands, 
by a prank of fate had ended up in 
Cohen’s pusheart, there to rub against 
other devices long forgotten and to be 
mauled over by a curious crowd. A gro- 
tesque finale to inventive effort. It seemed 
almost tragic. And yet, one could see 
that even among the most obscure of the 
models in that array were ideas which 
had been important and useful in their 
day. Now they were old and cast aside. 

“Where did these things come from?” 





Here, in endless 


of labor, and for years had 
held a place of some dignity 
in government offices, found 
their way to the curbs of 
Orchard street. 

“Two hundred and_ fifty 
dollars I spent for this stuff,” 
Cohen was saying, regretfully, “and for 
what? People, they come and look: but 
they don’t buy. Why not? Bah! These 
inventors, they break their heads to make 
things, and nobody buys!” 

“What do you ask for them?” I ven- 
tured. 

“Ask? Lask what I think I can get— 
maybe twenty-five cents, maybe a dollar, 
maybe five dollars; and if I find a sucker, 
maybe I ask ten dollars or twenty-five 
dollars. See? You know how it is. That's 
business. . Hey, Sam!” he called. 

A coatless youth of some eighteen years 
sauntered up to the pushcart. “Sam,” 
directed the elder Cohen, “show him the 
rest of the stuff.” 

Sam Cohen led the way down the street 
to a trapdoor on a level with the side- 
walk. He drew a long key from his pocket 
and opened the door, and together we 
descended a flight of steps into a black 
hole jammed with goods of every descrip- 
tion; old clothes, picture frames, furnt- 
ture, books, all jumbled together. He 
switched on a light. 
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S _—_—, of Edison 
and Westinghouse Sold * 
As Junk When Patent 
Office Cleans House 


“There they are,” he said, pointing to 
a row of shelves at the far end of the 
cellar. The shelves were crammed to 
overflowing with inventions, thrown to- 
vether in wild disorder. Other models 
were scattered on the floor. 

We climbed over piles of junk, and soon 
Sam was enthusiastically handing down 
the models, one by one, for my inspection. 
As he did so it-was apparent that he, like 
many another American youth, was fasci- 
nated by inventions. Each of the strange 
devices, as he held it in his hands, seemed 
to thrill him with its hidden mysteries and 
its romance. So, as we examined the 
models, we began to speculate on their 
origin, Who had made them, how they 
worked, and what they were for. 

“Gee, but some fellows worked awful 
hard to put these things together,” he 


said, tugging at a printing machine of 
heavy brass. “‘ Funny, too, how many of 
the things are like what we have now, 
only not so good 

I agreed. 


In more than one of these 





The grandfather of the modern vibrator, a 
mechanical “‘rubbing apparatus’ of 1872 






An original work of our greatest inventor, 
Edison, made perhaps with his own hands, 
sold at the recent auction for a few cents 
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A Predecessor of the Tractor 








2 Shee 
2. P. DEDERICE & I. GRASS. 
STEAM CARRIAGE | 


Patented Mar. 24, 1268 





Drawing, from the original patent papers in 1868, unearthed in the model sale, of a cart 
hauled by a “steam man” controlled by levers, invented by two Newark, N. J., men 


contrivances, many of them crude and 
clumsy, one could trace the early history 
of some common convenience or economy 
of the present day. Each represented a 
distinct step, however small, in the devel- 
opment of a useful idea. 

Street-car fare boxes, for example. 
From the dates on the tags, it appeared 
that about 1870 fare containers were 
among the most popular subjects for the 
inventor. The models were of many 
kinds and descriptions, from a little pad- 
locked metal case which the conductor 
evidently carried on his belt, to a large 
wooden case with glass windows, strik- 
ingly like the “‘pay as you enter” boxes 
on surface cars today. But the choice one 
of the lot was a little tin car, like a stage- 
coach, gaudily painted in red and yellow. 
Along the sides were tiny cushioned seats, 
with metal funnels at the ends leading 
down into boxes beneath. Apparently the 
passengers were supposed to drop their 
fares into the funnels. From such ideas 
undoubtedly grew our modern automatic 
fare registers and the subway turnstiles. 


GAIN, in the pile we found one of the 
grandfathers of modern bathroom 
plumbing —a_ self-draining washstand. 
Evidently the inventor, N. O. Bond by 
name, grew weary of the old earthen 
washbowl and pitcher. So he took a 
board, cut a round hole in the center, and 
attached a metal bowl under the opening. 
In the bottom of the bowl he cut a small 
outlet for the drain. 

Then, too, we found one of the fore- 
fathers of the modern electric vibrator. 
This model was tagged, “‘ Rubbing Appa- 
ratus for Medical Purposes. G. H. Tay- 
lor, 1872." It consisted of two cloth- 
covered arms operated through an ar- 
rangement of levers from a hand crank 
at the side. 

‘See how it works,” said young Cohen 
delightedly. As he turned the little crank, 
the two arms moved up and down with 
a rapid rubbing motion. 

There were door locks, many of them, 





representing attempts of inventors to 
solve the age-old problem of keeping 
burglars out. Here were predecessors of 
the present-day tumbler locks. In one 
model, patented in 1877, the inventor 
apparently accomplished, by an elaborate 
combination device, much the same safe- 
guard against lock picking which today 
is provided by a single key. Under the 
doorknob he placed two rows of little 
push buttons, each bearing a number. To 
unlock the door, it was necessary to push 
these buttons in a certain combination. 
Finding the keyhole on a dark night 
would be an easy job in comparison, but 
at least it must have added something to 
the difficulties of the thief. 


URGLAR alarms apparently were 

another favorite. A typical model 
consisted of a signal board with rows of 
knobs resembling the stops of a pipe organ. 
On these knobs were labeled the various 
rooms in the house—‘‘dining room,” 
“parlor,” “front bedroom,” and so on. If 
a burglar opened a door in one of the 
rooms, a mechanism which neither Sam 
nor I could quite figure out would ring 
a bell, at the same time pushing out the 
knob indicating the room. 

Buried under a “fertilizer distributor,” 
an “improved sewing machine,” and a 
whiffletree, we came upon an early effort 
to create a noiseless typewriter. One 
would naturally think such an invention 
would be somewhat complicated; as a 
matter of fact, it was the simplest of the 
lot. The model couldn’t have taken the 
inventor more than an hour to build, for 
it was simply a cardboard case to cover 
a typewriter, with only the keys (repre- 
sented by thumb tacks) protruding. Un- 
doubtedly it deadened some of the noise, 
even though it must have proved imprac- 
ticable. At any rate, it embodied an idea 
which later was made successful. 

Among the more curious inventions 
was an improved tombstone. The model 
bore no label, but, as Sam observed, it 
probably was the (Continued on page 116) 
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A rubber plantation on the Malay 
peninsula, Asia. Right, tapping the 
trees for the gum; below, a coolie 
carrying the collected sap to camp 











By Epwin KEetTcuuM 


EFORE long, experts say, your car 
may ride on tires of oil! In place 
of india-rubber from the East In- 

dies may be substituted synthetic or 
artificial rubber from the waste of petro- 
leum wells, a new wonder of the chemists’ 
laboratories. Just as chemists have ex- 
tracted dyes, perfumes, flavors, from coal 
formerly wasted, so now they are at work 
to extract value in by-products from pe- 
troleum. And chief among these is rubber. 

One reason why the chemists are busy 
in this new field is the fact that today the 
world, and the United States in particu- 
lar, is facing a critical shortage of crude 
rubber. Largely because of the automo- 
bile, we are using up rubber 
faster than it can be pro- 


Tire Costs May Be Cut by 


Rubber Made from Oil 


Other Fascinating Chemical Substitutes 


what we use is grown in the United 
States; and Great Britain, the largest 
producer, recently has curtailed her rub- 
ber exports. 

To imagine what might happen if our 
supply of rubber should suddenly give 
out, just stop a moment and make a “list 
of all the things you see and use every 
day that are made in whole or in part 
of rubber. The first thing that occurs to 
you, no doubt, is the rubber tires on your 
car. But now go through the list of your 
personal belongings. Begin with the heels 
on your shoes, and add the garters 
around your legs, the buttons on your 
coat, the fountain pen, eraser-tipped pen- 
cil and comb in your pocket, your shaving 
brush, your raincoat, and so on. Then 
enumerate the many rubber articles used 
in your home, in industry, in medicine 


and surgery, in radio and electricity, and 
in sport. 

The list seems endless. In fact, it has 
been estimated that at least 30,000 dif- 
ferent articles have india-rubber as their 
basis. In less than a hundred years since 
Charles Goodyear showed how to vul- 
canize rubber, this product of the tropics 
has grown to be one of the vital necessities 
of life, without which modern industry, 
commerce and transportation would be 
virtually paralyzed. 


HE increasing shortage has been felt 

in higher prices. So critical does the 

situation appear that Congress not long 

ago appropriated half a million dollars to 
find a means of relief. 

At least four methods have been sug- 

gested by Paul L. Palmerton, chief of the 





duced. In four years more, 
experts tell us, the world’s 
demand will exceed the sup- 
ply by some 37,000 tons un- 
less new sources of supply are 
found. And the United States 
will suffer most of all; for 
while we have only about one 
sixteenth of the world’s popu- 
lation, we consume about 
ninety percent of 

the world’s rubber. 

To make matters 

worse, not a ton of 


+ nt =e 


Old tires on a Pacific coast dock waiting to be shipped to a factory where the rubber is reclaimed. 
Tests have shown that tires made of 25 percent reclaimed rubber average about 7,000 miles’ service 


fa 


partment of Commerce. 
One is to make our present 
rubber supply last longer 
by conservation; a second 
is to attempt to grow our 
own rubber in the Southern 
states; a third is to find a 
substitute in common 
shrubs and weeds, such as 
milkweed, that produce 
latex, the white, sticky 
fluid which is the basis of 
rubber, or to reclaim old 
and worn rubber, such as 
old tires, and mix it with 
new rubber. And finally, to 
make synthetic rubber. 
Some of the fascinating 
possibilities of this last 
named source of supply were 
described the other day by 
two well-known research 
chemists, Professor James 


rubber division of the De- 








F, Norris, director of re- 
search in organic chemistry 
at the Massachusetts Insti- 
tute (Continued on page 123) 


April 
useful 
that « 
in the 
who h 
mome 
Fro 
ordine 
letters 
contri 
thems 
In aw 
gestlo 
sidere 
with 
temp 
that 
weatl 
Jol 
Wins 
best 
sugge 
by a 
part 
learn 
relief 
In 
coolr 
scien 
the 
nd 
off t 
skin, 
off p> 
of t 
Closi 
body 
then 
tub. 
tigh 
that 





















y, 192 


, and 


t has 
) dif- 
their 
since 
vul- 
opics 
sities 
stry, 
d be 


1 felt 
s the 
long 


rs to 


sug- 
f the 
De- 
erce. 
sent 
nger 
cond 
our 
hern 
nd a 
non 
h as 
luce 
icky 
is of 
old 
h as 
with 
y, to 


ting 
last 
were 
y by 
arch 
mes 

re- 


stry 
asti- 
123) 






























uly, 1926 


HAT is the best way to keep 
cool in hot weather? 

We asked this question in our 
April number, and offered prizes for 
useful and ingenious answers, believing 
that out of the thousands who swelter 
in the summer time there must be some 
who had found a way to beat the ther- 
mometer. 

From deserts and baking prairies and 
ordinary towns, have come hundreds of 
letters offering breezes of comfort. Most 
contributors had a hard time keeping 
themselves down to one hint. Although 
in awarding the prizes only a single sug- 
gestion from each letter could be con- 
sidered, we are passing on a score to vou 
with the additional hint that, when the 
temperature mounts, you select the one 
that seems to give you the most hot 
weather comfort. 

John L. Ginster, of Whitesboro, N. Y., 
wins the first prize of ten dollars for the 
best practical hint with the following 
suggestion: “*“A hot shower bath followed 
by a hot drink, taken during the hottest 
part of the day.” This, he says, he has 
learned from experience gives immediate 
ielief. 

In his surprising method of obtaining 
coolness through heat, he is backed by 
The hot bath cleanses and opens 
the pores of the skin; the warm drink 
induces perspiration, which also cools 
off the body. The chief business of the 
skin, physiologists tell us, is not to throw 
of poison but to regulate the temperature 
of the body. The pores, opening and 
closing, are the doors through which the 
boly heat must escape. Heat opens 
them; cold closes them. Plunge into a 


sclence. 


tub of very cold water and the pores close 
tight, shutting in the heat, with the result 
that after your bath you feel hotter than 
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Cool Thoughts Help, Too 


A few suggestions for keeping cool. 


Let cold water run on your wrists for a few minutes. 
fan outside window to cool the air coming into the house 


Think of cold subjects. 
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How to Keep Cool on Hot Days 


A score of unusual ways our readers have found to keep 
comfortable in summer—An announcement of the 


winners in our ‘‘Hot Weather Hints Contest’’ 


ever. Warm water has the opposite 
effect, opening the pores wide and letting 
the heat escape. 

The hot drink helps in causing perspira- 
tion, which cools you through evapora- 
tion. Much depends on the humidity of 
the air about you. If you are suffering 
from dry heat, the more you perspire the 
better, for the dry air will take up the 








THE PRIZE WINNERS 
in Our Hot Weather 
Hints Contest 
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First Prize—$10 
John L. Ginster, Whitesboro, N. Y. 


One Dollar Prizes 


Mrs. L. S. Oliver, Maywood, IIl. 

Ken Prince, Gooding, Idaho. 

Dr. H. E. Ingrisch, Milwaukee, Wis. 

Mrs. Sarah Ross, Urbana, III. 

Samuel Oliva, Danbury, Conn. 

Mrs. Clarence Berkheimer, 
Milton, Pa. 

Mrs. C. M. Smith, Perry, N. Y. 

Mrs. E. F. Fitch, Jacksonville, Fla. 

Major Carruthers Ford, Calgary, 
Alta., Canada. 

R. J. Hubbard, Grady, Ark. 

Robert Davies, Jr., Denver, Colo. 

Charles S. Tuller, New Orleans, La. 

J. G. Van Hook, Burnside, Ky. 

J. E. Campen, Norfolk, Va. 

Edward H. Flaharty, Parco, Wyo. 


West 




















moisture from your skin. If the air is 
moist, already saturated with water, per- 
spiration drops will remain on the skin 
surface and feel uncomfortable. Most 
regions in the United States, 
however, have low humidity in 
the summer time so that the 
drink, Mr. Ginster explains, is 
a good addition. 

A second suggestion offered 
by many has close connection 
to this idea of letting the body 
heat escape. This is to reduce 
the amount of heat in the 
body that has to be let out. 
You can do this by avoiding 
heat-producing foods. 

Mrs. L. S. Oliver, of May- 
wood, IIl., makes her sugges- 
tions concrete. “‘ Eat oranges, 
grapefruit and the seasonable 
fruits,” she urges, “nonstarchy 
vegetables and raw vegetable 
salads. Eat lightly of meats, 
breads and potatoes, and very 
lightly of cakes, pies and can- 
dies. Our household has tried 
this method of keeping cool for 


Put a A 
several years and found it 
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An Idea from the Tropics 


A damp screen of cloth placed on rollers and 
hung over the windows lowers the temperature 
of a room considerably by means of evaporation 


good. My husband, who is eighty-two 
years old, stands hot weather far better 
than those around us.” 

In hot weather, vegetables and fruits 
should march at the head of the proces- 
sion, for of all the kinds of fuel with which 
we stoke’ our bodies these produce least 
heat. Meats keep our body stoves roar- 
ing. Sugar, giving us heat in winter, is no 
friend in summer. 

Sweet drinks are one of the foods to be 
avoided. A single icecream soda, dieti- 
tians point out, often contains as many 
calories as a whole meal of meat, vege- 
tables and bread. 

“Wear cool clothing,” 
gestion, meaning clothes that are light in 
color, loose in weave and worn loosely to 
permit free circulation of air. 

Ken Prince, of Gooding, Idaho, 
“Tt is a well-known fact that light-colored 
goods reflect the sun’s rays while the dark 
colors absorb them. Wear white, or light 
colors, to keep cool. Woolen goods form 
an air space which holds the heat in and 
cold out. Vegetable fibers such as linen 
and cotton let the air in and out more 
freely.” 


is the next sug- 


Says, 


HE weave of cloth makes even more 

difference than the color, for loosely 
woven cloths permit better circulation of 
air, which is the chief secret of coolness. 
To carry off body heat and perspiration, 
air must move between the clothing and 
the skin. As soon as the layer of air next 
the skin has taken up all the heat and 
moisture that it can hold, should be 
pushed on and replaced by another layer 
of fresh air. Enough clothing to protect 
the skin from the heat rays of the sun, 
touching the skin as little as possible, is 
the ideal formula. Arabs who live on the 
desert keep comfortable by wearing a 
single garment of smooth white cotton so 
that air circulates « ‘onstantly over the sur- 
face of their skin. A suit of short cotton 
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Wear Suitable Clothes 


For comfort on hot days wear light colors 
in clothes. They throw off the heat. Dark 
colors absorb heat and hold it to the body 


underclothing, covered by a loose white 
cotton shirt and trousers, is probably the 
coolest European costume. 

One suggestion is to cool the blood by 
holding the wrists under the cold water 
faucet and Jetting water run over them 
for three or four minutes. This is the 
favorite practice of Dr. H. E. Ingrisch, of 
Milwaukee, Wis.; Mrs. Sarah Ross, of 
Urbana, Ill.; Samuel Oliva, of Danbury, 
Conn.; Mrs. Clarence Berkheimer, of 
West Milton, Pa., and Mrs. C. M. 
Smith, of Perry, N. Y. 

If you want to take a comfortable nap 
in hot weather, Mrs. E. F. Fitch of 
Jacksonville, Fla., advises: “Use a water 
bag filled with cold faucet water for a 
pillow. Ice water is too cold.” 

Another group of hints tells how to cool 
off yvour body by cooling off vour sur- 
roundings. Since heat will leave your 
body only if the temperature of your sur- 
roundings is lower than vour own tem- 
perature, this is extremely important. 


HE well-known plan of hanging wet 

sheets or towels in a room to reduce its 
temperature through evaporation has been 
modified in an ingenious way by Major 
Carruthers Ford, of Calgary, Alberta, 
Canada, who fixed up a roller towel 
arrangement over the windows of his 
house on the inside. Any curtain material 
can be used, he says, but muslin is as 
good as any. The lower roller is in a 
shallow pan of water on the window 
ledge. “Give the curtain a spin through 
the water,” Major Ford directs, “‘and 
leave it alone until it is quite dry.” This 
damp screen, he claims, proved so effec- 
tive in British Guinea, where he tried it 
first, that a native servant fond of sleep- 
ing back of it took pneumonia from the 
unaccustomed coolness. 

R. J. Hubbard, of Grady, Ark., sug- 
gests that vou add a “cooling canvas” 
to your sleeping porch. A gutter trough 
runs around the heads of the windows in 
his own sleeping porch, in which water 
is pumped on hot, dry days. “From this 
gutter,” Mr. Hubbard explains, “is sus- 
pended thick, loosely woven canvas. 
Water trickles down through this canvas 
all day long, and air passing through the 
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water-soaked canvas cools my porch and 
sleeping room.” 

Late discoveries in ventilation show 
that comfort comes not so much from 
lowering the temperature in a house as in 
keeping the air moving. Many told of 
unusual ways in which they put their 
electric fans to work. 

“Instead of churning up the warm air 
inside with an electric fan,” Charles 
Shepard Tuller, ‘of New Orleans, says, 
“] put a shelf outside my bedroom window 
and put my sixteen-inch electric fan on 
it. This starts a cool typhoon blowing in 
through the screen. I have reduced the 
temperature of a room six degrees in one 
hour, and this cooling continues the 
longer the fan runs.” 

Robert Davies, Jr., of Denver, Colo., 
puts his fan in the cellar. ‘Our house is 
heated with warm air,” he explains, ‘‘and 
of course there are several cold air pipes 
coming from the cellar. I cut a small 
door in the main pipe, placed a small pan 
with ice in the bottom of it, and a small 
electric fan before the pan. By leaving the 
fireplace open, a most agreeable breeze 
circulated through the whole house.” 

H. C. Dickinson of the U.S. Bureau of 
Standards, an authority on ventilation, 
suggests that the most effective way to 
keep your house cool in hot weather is to 
apply some kind of insulation to the 
rafters of the roof and then 
keep the attic well venti- 
lated. “In any case,” he 
says, “ventilate your attic 
well.” 

“The general practice of 
opening up everything as 
wide as possible in the day- 
time,” he continues, “is 
usually a poor method of 
keeping cool. The house 
should, of course, be well 
ventilated at night, but in 
many cases it is desirable 
to close up fairly well in the 
daytime in order to pre- 
serve as far as possible the 
coolness of the night be- 
fore. Certain portions of 
the house, such as the 
kitchen, must necessarily 
be well ventilated in the 
daytime, but such portions 
can be closed off from the 
rest of the house most of the time.” 

In getting rid of the heat in the body, 
the mind should not be forgotten. In 
fact, many put that first. ‘Keep calm,” 
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Ten Ways to Keep Cool 


Keep skin pores active. 

. Eat cooling food. 

. Avoid sweet drinks. 

Wear light, loose clothing. 

Put wrists in cold water. 

Sleep on water bottle filled 
with cold water. 

Cool off surroundings by 
evaporation (wet sheets, 
towels, windowscreens, etc.) 

Keep the air about you mov- 
ing. 

9. Keep your mind cool, by being 
calm and unhurried and 
thinking of cool objects. 

10. Keep busy, and you'll forget 
the heat. 
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they advise. “‘Take it easy. If you'r 
going to quarrel, do it in the winter.” 
“Never allow yourself to become ex. 


cited, worried, angered or heated in anf 


argument,” says J. G. Van Hook, of 
Burnside, Ky., “‘or in the daily routine of 
your work. The condition of the mind is 
great factor in keeping cool. We often 
hear such expressions as: ‘He felt his 
blood run cold.’ If persons become 
impatient and nervous, we speak of them 
as being ‘hot-headed.’ Both of these are 
merely conditions of the mind.” 


HE ADDS this idea, which psycholo. 


gists call the “power of suggestion”: 

“If we are made to think of cold objects, 
we become somewhat chilled. I have in 
mind a writer who, while describing a 
snowstorm in Alaska, became so cold 
that he was obliged to build a fire to warm 
himself although it was in midsummer, 
This was brought about by a condition of 
the mind. Decorate the walls of your 
home and office with pictures of sleighing 
parties, snow scenes, huge icicles and 
frozen streams. They will help greatly.” 
“After a desert experience of eight 
vears in Needles, Calif., in the heart of 
the Mojave Desert,” contributes J. E. 
Campen, now of Norfolk, Va., “‘ where 
the thermometer registered constantly 
at least one hundred and fifteen degrees in 





Eat Nonheating Foods 


Do not overeat in hot weather. Eat green vegetables and 
raw fruits which produce less heat, and sparingly of meat 
and sweets which contain a high percentage of calories 


the shade, the best heat forgetter is to 
keep working. Don’t try to force forget- 
fulness of the heat, but just become too 
interested in your work even to think of 
the heat. Above all things, shun ‘heat 
conversations.’ ”” 

‘After all,’ writes Edward H. Fla- 
harty, of Parco, Wyo., “we are not 
forced to live in Death Valley in summer 
where the temperature goes to a hundred 
and thirty degrees, or the top of Pike's 
Peak in winter, when the cold sends the 
mercury in our thermometers out of 
sight. In the sections of our country 
where the masses live, extremes are not 
beyond human existence er the masses 
would not be there.” 

Statistics compiled by insurance com- 
panies show that, in fact, the summer 
months in most regions of the United 
States are the most healthful in the year. 
The death rate is much lower; there is far 
less disease. Summer is the time for 
sport and enjoyment. Try this year to 
get your full share. 










July, 19. 











july, 1926 POPULAR SCIENCE MONTHLY 29 


ly, 19%} 


VOu're 
.° 

ne ex. 
in an 
ak, of 
tine of 
nd isa 
often 
It his 
-come 
them 
se are 


cholo- 
tion”: 
rJects, 
uve in 
ing a 
cold 
warm 
nmer, 
ion of 
your 
ghing 
; and 
atly.” 
eight 
art of 
J. E. 
where 
antly 
ees In 





is to 
rget- 
e too 
nk of 


‘heat 


Fla- 
not 
nmer 
dred 
ike’s 
s the 
t of 
ntry 
» not 


asses 


com- 
ymer 
rited 
vear. 
Ss far 
. for 
ir to 











4 


| a TRY) (| ee 






Se — «a 

yn fully 
or C 

DENTIT] {JDENTICT 


lonF 1CGe — 


















DEN} AST 



































4 AV. TMAINST 



























































y= 


™ 
— 
SS 


Do You See All You Look At? 


I | | 


] 














Study this picture very carefully for a minute and a half; then turn to page 120 and answer the questions about it 


A New Quiz to Help Measure Your Powers 
of Observation— Other Fascinating Tests 





Do You Think Clearly? 


RITE “‘false”’ after each of the 

following statements which can- 
not possibly be true. Allow yourself 
two minutes, then turn to page 120 
for your rating. 

1. He missed his car, but saved time 
by walking ahead until the next car 
came along.__ parts 

2. The boy walking alone in the 
woods stopped suddenly, very much 
frightened at the approach of a tramp. 





3. Standing in the shade of the tree, 
the people were sheltered from the hot 
sun and managed to keep out of the 
Tain. 


4. After going beyond the repair 
shop at high speed, his engine suddenly 
stopped, but he coasted back again to 
get it repaired. 

5. Standing in the deep shadows of 
the garden, he saw the officer’s shield 
flash as he paced up and down on the 
Sidewalk. __ 

_ 6. They used the beams of the old 
house to build a new one, and left the 
old house as it was. 

7. Blinded by the explosion, he 
Tushed out for help, guided by the light 
from the fire. ‘ 











P [vive drawing on this page, repro- 
duced by courtesy of the Bureau of 
Public Personnel Administration, 

offers a test of your powers of observation. 

When you look at a scene, how much of it 

do you really see? 

Study the picture for a minute and a 
half. Then turn to page 120 and answer 
as many as possible of the fifteen questions 
about the accident which you will find 
there, without referring again to the pic- 
ture. These questions have to do with 
such things as the time and place of the 
accident, how it happened, and other 
pertinent facts that a policeman, news- 
paper reporter or other trained observer 
would be expected to see and remember. 
Spend seven minutes on the answers. 

As you study the picture vou may, if 
vou wish, make written notes of the 
things you see, referring to your notes in 
answering the questions. Then try the 
other two tests on this page, prepared by 
Dr. A. M. Johanson of the department of 
psychology, Columbia University. 

Here are fascinating tests that anvone 
can enjoy. In addition, vou will find they 
will help you to get a line on yourself by 
measuring your mental equipment. They 
form one of a series of tests appearing 
from month to month in PopuLar 
ScrENCE Monru_y. 








Can You Connect Ideas? 


NAME a class to which each of the 

following belongs; for example, 
“‘oak—tree.”’ Count the time it takes 
(in seconds) to complete the list, then 
divide the time by 20 to get your aver- 
age time per word See page 120 for 
your rating. 


oak penny 
measles dictionary 
July cabbage 
shark Rhine 
quinine murder 
beef dog 
canoe sparrow 
banana London 
Atlantié football 
Alps rose 
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Uncle Sam’s 








Rough Going 
in Icebound Seas 


The Bear crashing its way through the slush ice beyond the Arctic circle. 
Her bow is built to run up on the ice and smash down through it into the water 


N AN ice field projecting from the 
() shores of Kotzebue Sound, six men 

and three women are seal hunting. 
Without a sound the great ice pan slips 
away from the shore and out into the cur- 
rent that rushes through Bering Strait 
and on to the Pole. Their hunting fin- 
ished, the men and women—nine black 
dots on fifty square miles of ice—pack 
their seals and start for home. They 
reach the edge. There is no village, no 
land, no friendly igloos—nothing but 
water. No one on the land has missed 
them; no kayaks have put out to rescue 
them. There is nothing ahead, apparent- 
lv, but death in the icy Arctic currents. 
Frantically they start to build a snow 
house for protection against the oncoming 
night. 

Down below the horizon a gray-white 
ship is cruising leisurely along the coast. 
The lookout spies the black dots on the 
ice field and shouts down to the deck, 
“Men adrift on ice.” The ship leaps 
ahead at full speed, and soon overhauls 
the floating ice. The nine castaways are 
rescued and brought back to their village 
on Kotzebue Sound. 

The ship is the old wooden United 
States Coast Guard cutter, the Bear, 
which for thirty-nine years has been the 
only law, the only policeman, the only 
physician, the only hospital, the only food 
supply, the only representative of Uncle 
Sam north of Nome, Alaska. 

Her home port is San Francisco, but 
from the beginning of July until October 
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she patrols the coast of 
Alaska and the lower 
Arctic ocean, covering 
in her yearly. cruise 
more than 10,000 miles. 
In the last thirty-nine 
vears she has covered 
at least 400,000 miles 
or nearly sixteen times 
the distance around the 
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Arctic Policeman 


Thrilling Stories of a Famous 
**Law and Order’’ Ship 
of the Far North 


5 
3 





By 


H. H. Duxn a 


y. 


Captain C. S. Cochran, who 
commands U. S. cutter, the 
Bear, and his pet collie, Laddie 


returns at the end of her 
fortieth cruise this fall, she 
is to be retired from active 
service and her place taken 
by an all-steel ship of much 
the same type. 

While she was making 
preparations for her last 
voyage, I visited her in her 
berth in the Oakland estu- 


world. In that long = ary on San Francisco Bay. 
period she has saved af After having been shown 


thousands of persons 
from death by starva- 
tion, freezing, disease 
and intertribal war. 
Unaided, the Bear 
has made vain the 
boast of the freebooters 
that “‘there is no law 
north of fifty-four.” 
The channels and the 
open sea from Sitka on 











over the old ship and learn- 
ing something of her work, 
I asked her commander, 
Captain C. S. Cochran, if 
he did not find the long trip 
through the dismal north- 
ern seas dull and tiresome. 

“No,” he replied, seem- 
ingly amazed that I should 
consider such a thing pos- 
sible. “*‘Why, we live four 








the south to Demarca- 
tion Point on the north 
she has made as safe as 
the best policed city in 
the world. To the Es- 
kimo she has insured 
freedom such as prevails in the United 
States, and has made his property safe 
both from dishonest whites and from 
native raiders from near-by points on the 
Siberian coast. 

And now, after thirty-nine years of un- 
interrupted duty, the Bear is sailing the 
northern seas for the last time. When she 
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On this lookout at Point Bar- 
row, Alaska, men watch day and 
night for the arrival of the Bear, 
with mail, medicine and supplies 


or five months packed with 
adventures every year. 
From the time we leave the 
Commissioner's court at 
Nome early in June until 
we stop there again on our 
way home in October, every day is filled 
with thrills. We guard the natives and 
the whites who live along the coasts of 
northern Alaska, and look after the inter- 
ests of the United States. We protect the 
seal herds of the islands and the reindeer 
herds of the land. We feed the hungry, 
heal the sick, bury the dead, marry the 
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living, and divorce them too. And we 
punish the criminal when we catch him. 
\lways there is something new, something 
out of the ordinary, something exciting.” 

Captain Cochran then went on to tell 
me of some incidents that constantly are 
recurring and that make the day’s work 
an absorbing task. 

“Some years ago we were near the 
mouth of the Colville river, east of Point 
Barrow, northernmost tip of American 
domain in the Arctic, when a skin kayak 
came bobbing over the rolling sea. In the 
jargon of the coasts north of sixty, the 
boatman told of a spirit that stalked 
through his tribe, killing ceaselessly. The 
bear anchored, and the ship’s physician 
with his assistants went ashore. When 
they returned, an epidemic of smallpox 
had been halted and the Eskimo given a 
new lease on life. 


““XRUISING slowly along the shores of 
more southern islands, below the 
Circle, the man in the crow’s nest not in- 
frequently reports a motor schooner, all 
sails down, half hidden behind some islet. 
The wrappings are taken off the rapid- 
firer up in the bow, and we round the 
island just as the schooner starts out. A 
shot across her bow brings her to, and 
hoat and crew of seal poachers are taken 
to Nome for trial. 
“From the top of an ice mound near 
an Eskimo village, a queer signal is often 
‘flown. It consists of a pair of fur trousers 
and a woman’s calico skirt. The lookout 
onthe Bear sees it. The steamer comes to 
astop, blows her whistle, and from six to 
fifty kayaks put off from shore. A man 
and woman wish to be mar- 


POPULAR SCIENCE MONTHLY 


Bear, taken back home. Like the Chinese, 
the Eskimo never forgets a kindness, and 
myself and the other officers are over- 
loaded each year with gifts from those we 
have helped the year before. 

“The only mails go north and come 
south each year on the solid decks of this 
sturdy old ship. 

“At Point Barrow, the northernmost 

tip of Alaska, there is a lookout station, 
kept by the service for the benefit of 
traders and natives. As the time for the 
arrival of the Bear approaches, men are 
chosen to remain day and night in this 
lookout, so that, when the patrol ship 
comes in, the village may send out a fleet 
of boats to meet her and escort her to her 
anchorage. 
“Late in September, some years ago, 
the Bear, on her way home, was near 
Point Barrow when a kayak approached 
from the shore. ‘Smoke,’ cried the boat- 
man, pointing toward the Pole. The look- 
out in the crow’s nest found a wavering 
column of shadow about twenty-five 
miles north. The bow of the steamer was 
swung around, and back we went, smash- 
ing through slush ice, until at length the 
outlines of two ships appeared beneath 
the smoke. A dog team was sent out, and 
before morning reached the hulls of two 
whaling ships, frozen in solid, short of 
food, prisoned by their own daring in 
remaining too long beyond the Circle. 

“The dog team traveled back and 
forth until food enough to last through 
the winter had been transferred to the 
whalers’ decks. Then once more the 
Bear resumed her course to the warmer 
waters of the Pacific. So you see we have 
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seldom many dull, uninteresting stretch- 
es,” he concluded. 

The Bear's crew numbers about fifty, 
and among them they carry a dozen pets 
and mascots, ranging from Laddie, Cap- 
tain Cochran’s snow-white collie, to a 
large and husky alley cat, which adopted 
the ship one evening four years ago, as 
she lay at her berth in the Oakland estu- 
ary. Besides these, there are other dogs 
and cats, a goat, a small black bear, an 
occasional polar bear cub, numerous seals 
and walruses (while they are small), and 
now and then some of the larger sea 
birds, which land disabled on the steamer, 
where the good doctor fixes them up and 
keeps them until they are able to take 
Wing again. 

Though the Bear is built entirely of 
wood, she has survived storms and ice 
jams from which she has had to rescue 
iron vessels. She is so built forward that 
she can be driven up on the ice, where her 
weight smashes through to the water be- 
neath, instead of having to cut straight 
ahead into the ice, as the steel-prowed 
iron vessels do. Triple sheathed with six- 
inch planks of oak, the Bear is one of the 
few remaining examples of a type of ship 
construction which has passed away. 


f: peeene: she is retired, her work will be 
carried on by an all-steel, Diesel- 
driven schooner, of approximately the 
same size, which is to be ready by the 
spring of 1927. The same captain and the 
same crew which have been taking the old 
wooden patrol steamer north every year 
since 1914 will be in charge of the new 
ship, which will have the same name as 
the retiring veteran. So, 





ried, possibly several cou- 
ples. All come aboard, and, 
on the main deck, the cere- 
mony is performed, and 
much entertainment — fol- 
lows. When two signals are 
raised, one a pair of pants 
and the other a skirt, a di- 
voree is sought, and, if 
there are legal grounds for 
it, it is granted, signed, 
sealed and delivered, right 
here on board. 

“Sometimes it is a polar 
hear which has gone bad 
and needs killing. Then 
there is a hunting party on 
shore, and the skin of the 
hear goes back on board. 

“Men and women with 
broken limbs are brought to 
the ship by their relatives 
and then, repairs made in 
the floating hospital of the 


























































































































































































The Bear’s Beat 


The route taken by the 
Bear in her yearly 
patrol of Uncle Sam’s 
northern possessions. 
She has covered at 
least 10,000 miles each 
summer for the last 
thirty-nine years 
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Some of the crew of the Bear, with five of the dozen or more pets of 
many different species that are always carried on board the cutter 
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A summer home, or 
of St. Lawrence Bay, Siberia, visited by the Bear 


although the beloved old 
boat no longer patrols the 
icy seas, her name will still 
live, and her beneficent work 
will go on uninterrupted. 
To the new Bear, too, 
will go the carved wooden 
figurehead—a polar bear— 
which now looks out from 
beneath the bowsprit of the 
present ship. When the old 
Bear comes back from her 
ten thousand mile patrol 
this fall, she probably will 
be converted into a museum 
of relics of the Far North 
for some one of the coast 
cities of California, if she 
can be obtained from the 
national government. 















“skin house,”’ of the natives 
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Next Time You Buy Clothes—jW. 






7% HAT 
{5 SHIRT 


38 Suit 


8% GLOVES 


{1 SOCKS 


ASA 
—4 8c SHOES 
aA 


Mr. Average American 


OULD vou determine 
clothing sizes? 

If you didn’t know the size of 
your shoes, could you buy the right pair 
of socks for yourself simply by measuring 
the length of your foot? 

If vour wife should go shopping tomor- 
row and volunteer to buy the gloves 
vou’ve been needing, could you give her 
the correct size? Ten to one you'd 
squint at your outspread hand, pump 
your memory-crank to recall your usual 
size, and finally give it up with, “Oh, 
about 7 9, I guess!” 

Now, clothing design, when it comes to 
sizing and measuring to meet the varying 
proportions of the human figure, is an 
exact science. The proportioning of men’s 
suits to varying heights and girths, for 
example, is about as scientific an opera- 
tion as anything that has to do with the 
making of your clothing. 

A man recently sent an order by mail 
to a New York clothier. He was going on 
a business trip, wanted a size 38 suit, said 
he measured 38 inches around the chest, 
and added that he was of normal build. 
The clothier had his doubts, but rushed 
out a regular 38. 

Eventually the suit came back, with 
an indignant letter. It seemed that 
though the chest fit was perfect, the waist 
length was too short, the sleeves hung ¢ 
little below his elbows, the trousers 
exposed more of his violet socks than even 
his best girl liked to see, and the pockets 
were so high that he had to crook his 
arm to get his fingers in them! 











your own 


HE fellow was taller than the aver- 

age, a circumstance he neglected to 
state. He was of normal build, yet he was 
far from being the “regular 38” on which 
the clothiers base their measurements. 

What makes a man a “regular 38”"? 

1 put the question to Harry Simons, 
editor, teacher and clothing designer, 
who knows perhaps as much about the 
scientific measuring of men’s suits as 
anyone in the country. 

“If a man is 3 feet 8 inches high,” he 


Remember That a“ Regular38 
Suit May Not Always Fit a 
Man with a 38-Inch Chest— 
How to Order Haberdashery 


By Lippa Kay 


said, “‘and measures 38 inches over the 
vest around the chest, and 34 inches 
around the waist, he can consider him- 
self an average, normal figure and a 
‘regular 38.’ 

“Then, if he is absolutely regularly pro- 
portioned, he will also measure 154% 
inches around the neck, and have a waist 
length of 171% inches. These figures are 
not guesswork. They are based on a 
study of the science of human propor- 
tions and on actual measurements of 
thousands of men. 

“The average American we consider, 
for purposes of clothing design, to be 
5 feet 8 inches tall. This tallies almost 
exactly with fact, for the American sol- 
diers in the World War averaged 5 feet 
71% inches in height. 


“TF A man is 5 feet 8 inches, or a little 
more oralittle less, he is a‘ regular,’ and 
we have our regular set of measurements 
for him. But if he is 6 feet or over, he is 
a ‘long,’ and if he is 5 feet 4 or under he is 
either a ‘short’ or a ‘stub.’ All three need 
three different sets of measurements. 
“Our scale for different heights is 
based on certain proved facts. For every 
inch a man grows over 5 feet 8 inches, 
his waist length increases 14 inch, his 
sleeve length 4 inch, and his leg length 
¥ inch. Remember, I am speaking of 
averages and of regularly proportioned 
figures. In ninety cases out of a hundred, 
the seat measure is 2 inches more than the 
chest measure. A regularly proportioned 
man with a 38-inch chest, however, will 
usually take a 15 14-inch collar. For every 
inch increase in the chest, the neck 
usually increases 14 inch, irrespective of 
the height. 
“As soon as a man’s waist measure 
equals his chest measure, he goes into the 




















An Automatic Shoe Fitter 


This ingenious machine, recently devised for 
use in shoe stores, not only measures the foot 
automatically but stamps a number on a 
card, enabling the salesman to pick the cor- 
rect size, Here the card is being inserted 














: eae 
Miss Average American 


‘stout’ class, even if his waist is only 36. 
And ‘stouts’ require still another set of 
measurements. 

‘“*People ask me if men are getting 
taller, thinner, stouter, or  shorter— 
judging from the scales of measurements. 

“Well, men are getting smaller waisted, 
Height and chest measurements today 
are about as they were sixty years ago, as 
the Civil War and World War records 
show. But twenty years ago a regular 38 
called for a 35 waist, whereas now it is 
down to 34 and is even approaching 33. 

“Where you live seems to decide your 
waist line, too. The middle westerner has 
one inch more at the waist on an average 
than the easterner, particularly the New 
Yorker. It isn’t that the middle westerner 
spreads, but the poor easterner is ‘con- 
gesting’!”” 

As for women’s dress sizes— 

Theoretically, the woman who 1s 
classed as the “perfect 36”’ measures 36 
inches around the bust. Actually, the 
“perfect 36° dress is made for a 38 or 
381% bust. A man measures thus and 
thus, and that’s that. A woman changes 
her figure, by different methods of cor- 
seting, to conform to the lines in vogue at 
the moment. 


ERTRUDE EDERLE, swimming 
champion, is at least one woman who 
finds difficulty in conforming to the linesin 
vogue at the moment. Miss Ederle wearsa 
36 swimming suit, but if she wants a dress 
or blouse that will span her shoulders and 
approach within speaking distance to her 
wrists, she must buy a 40. Her power- 
fully developed shoulders are plainly not 
those of the “perfect 36.” 
“No, the reducing wave isn’t changing 
the average woman’s dress measurements 
at all,” declared one pessimistic manufac- 


turer. “Women are getting fatter, f 
anything. They are riding around 


automobiles too much. 
tirely too little to do!” 

As proof whereof, one dress manufac- 
turer recently added 2 inches to the 
hips of his 1926 (Continued on page 124) 


They have et- 
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How America’s Pioneer Inventor, Robbed 


of His Cotton Gin, Made the World Rich 


By Roserr E. 
MarTIN 


N THE year 1792, 

at Mulberry 

Grove, a broad 

plantation near Sa- 
vannah, Ga., there 
lived @ woman of 
motherly hospitality ; 
—the widow of Gen- ; 
eal Nathanael 
Greene of Revolu- 
tionary fame. Into 

her home she had 
welcomed a tall young 

man of 27 years who, having 
just graduated from Yale 
College, found himself strand- 
edin a strange city, penniless 
and without friends. 

The young man’s ambition 
was to study law, but he was 
also a mechanic of uncommon 
skill. While he accepted the widow’s 
kindnesses, and while he continued his 
studies, he busied himself at odd jobs 
about the plantation, repairing farm im- 
plements and furniture, and devising in- 
genious playthings to delight the children 
of the house. 

To Mulberry Grove one day came 
three distinguished visitors, officers who 
had served under General Greene in the 
Revolution and who owned plantations in 
another part of the state. As they sat in 
the great parlor chatting with Mrs. 
Greene, the conversation turned to the 
sorry plight of southern farmers and the 
dearth of profitable crops. 

“Tis a shame,” remarked one of the 
officers, a Major Pendleton, “that we 
cannot make cotton growing pay. Every- 
where the short staple cotton thrives, yet 
the labor of separating it from the seeds 
takes away all chance of profit.” 


“TRRUE,” rejoined Major Forsyth. 

“For one man to clean a single 
pound of cotton is a good day’s work. A 
pity there is no mechanical device to do 
the task.” 

Mrs. Greene interrupted. 

_ “Gentlemen,” she said, with sudden 
iuspiration, ““why not tell your needs to 
iy young friend, Mr. Eli Whitney? He 
can make anything!” 

_ She led her guests to a small workshop 
in the basement, where they found the 
student-mechanie at his bench. 

“Mr. Whitney,” said the widow, intro- 
ducing the officers, “these gentlemen 
Want you to make them a machine that 
will separate the seeds from cotton, and I 


ELI WHITNEY | 


““See!’’ cried Whitney. 


POPULAR SCIENCE MONTHLY 


hat All Modern Industry 





33 


wes To 















Oo M AN 

fought a brav- 
er fight against 
disheartening odds 
than Eli Whitney, 
pioneer American 
inventor. Though 
his cotton gin ush- 
ered in a new epoch 
in industrial his- 
tory, to him it 
brought only pov- 
erty, scorn and bit- 
ter disappointment 

















The Machine That Made Cotton King 
“It is finished. 


have told them I believe that you can do 
it for them.” 

Whitney stared in amazement. 

“Why,” he exclaimed, “never have I 
seen cotton nor cotton seed in my life!” 

But far into the night, after the guests 
had departed, he pondered over the un- 
usual request. From boyhood his delight 
had been to contrive and fashion new 
things with his hands. Now, his very 
ignorance of cotton lured him to match 
his skill against the problem it presented. 
Perhaps, too, here was his chance to 
finance his study of law. A machine to 
pull the seeds from cotton. It seemed not 
impossible. At least, he could try. But 


Whitney’s original model of his cotton gin, 
now on exhibition at the National Museum, 
Smithsonian Institution, Washington, D.C. 


It does the work!’’ And Mrs. Na- 
thanael Greene, widow of the Revolutionary hero, and her plantation super- 
intendent stood spellbound, watching the raw cotton cleaned by machine 





first it was necessary to 
see some cotton. 

Early next morning he 
rode into Savannah, four- 
teen miles away. In vain 
he searched the ware- 
houses for a sample of 
cotton, for it was out of 
season. At last, on a 
river boat tied to the 
wharf, he found a handful of 
the stuff, and with this hurried 
back to his workshop. In dim 
lantern light he set to work, 
examining the fibers and pull- 
ing them away from the seeds 
with his fingers. As he did so, 
the idea of the machine grew in 
his mind. He would make 
mechanical fingers perform the 
work of human hands. 

The fingers, he decided, should be of 
wire. They should be made to catch the 
white fibers and draw them through a slit 
too narrow for the seeds to pass. The 
idea seemed simple enough. But would it 
work? 


IRST of all, he needed wire. Another 

search of Savannah proved that not a 
scrap of it could be bought. Whitney, 
however, was resourceful. On the planta- 
tion he found a package of wire that had 
been intended for a bird cage. This he 
drew to the right thickness for his pur- 
Next, he needed tools. Those in 
his workshop were inadequate for his 
needs, so he fashioned new ones with his 
own hands. 

For eight months he labored, day after 
day, sharing his secret only with the 
woman who had befriended him and with 
Phineas Miller, the plantation superin- 


p< se, 


tendent. Then, one afternoon in the 
spring of 1793, he called excitedly for 


them to come into his shop. 

“See!” he cried. “It is finished. It 
does the work!” 

On the bench before them they saw a 
small wooden box, about two feet high, 
fitted with a hand crank. Into an opening 
at the front of the box Whitney began 
feeding a quantity of raw cotton, at the 
same time turning the crank. They saw 
the cotton pass between two parallel cyl- 
inders, one fitted with rows of sharp 
hooked teeth made of wire, the other with 
a series of brushes. As the evlinders re- 
volved, the teeth caught the cotton fibers 
aud dragged them through a narrow 
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grating, or grid, which excluded 
the seeds. While the seeds 
dropped to one side, the 
brushes carried the cleaned 
cotton to the other. 

Such was the world’s first 
cotton gin—a machine destined 
to do the work of a thousand 
men, to open millions of acres 
of land to profitable cultiva- 
tion, to revolutionize the dress 
of men and women everywhere, 
and to add millions of dollars 
in wealth to American industry 
and commerce. Such was the 
invention which made it possi- 
ble for us today to have cotton 
in a thousand forms and fab- 
rics in the vast quantities we 
require and at prices we can 
afford to pay. 


RS. GREENE was jubi- 

lant over the success of 
her young friend. Phineas 
Miller saw visions of speedy 
riches. Immediately he offered 
to Eli financial backing, and 
proposed a partnership. But 
little did either of them know 
that the invention they saw 
before them, while it would 
lift thousands from poverty to 
prosperity, would bring to the 
genius who created it only the 
dregs of want, scorn and bitter 
disappointment; that he would live to see 
the entire fruits of his labors stolen from 
his hands, and himself reviled by the 
public which he enriched. 

Nor did they dream, on the other hand, 
that out of his tragic struggles would 
eventually come another and even greater 
contribution to the world. They could 
not foresee that Eli Whitney would go 
down in history not only as the pioneer 
American inventor, but as the father of 
all modern industry. For it was Whitney 
who later conceived and applied for the 
first time the idea of standardized inter- 
changeable parts in manufacture, thereby 
revolutionizing the whole course of com- 
mercial enterprise. 


LL this was to come, but not until 

the courage and persistence of the 
voung mechanic had been tried to the 
limit through a dozen evil vears. 

At the moment of that first demonstra- 
tion, however, the cotton gin seemed to 
offer nothing but promise. 

“Wonderful!” exclaimed Mrs. Greene, 
as she watched the seeds drop beside the 
little box. “* My friends must see it work. 
Mr. Whitney, vou will be famous!” 

Quickly she ordered the erection of a 
small building in which the new wonder 
might be displayed. Then she invited 
influential friends to Mulberry Grove to 
inspect the machine. 

They politicians, statesmen, 
country gentlemen and planters—and 
they marveled. What they saw was that 
a little mechanical box smaller than a 
trunk could clean more cotton in one day 
than a slave could clean by hand in many 
months. They saw, too, that this magic 
box would treble the value of their lands 
overnight. 

The news spread like wildfire. Every- 
where it aroused a desire to possess the 
secret of the strange machine hidden 


came 
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behind locked doors at Mulberry Grove. 
Men began to whisper, and to scheme. 

One midnight in June a band of black 
figures crept stealthily upon the planta- 
tion, The great house was in darkness. 
While Eli Whitney slept, perhaps dream- 
ing of fortunes to come, the figures moved 
swiftly to the little outbuilding. A sudden 
grinding and wrenching of splintered 
boards broke the night stillness. A dog 
barked. The’shadowy forms slunk away. 
Then all was silent once more. 


ts of Whitney’s Invention 


They are power driven, and various refinements have added to their efficiency; 
yet these modern cotton gins in principle are the same as the 
little machine fashioned by Eli Whitney in his basement workshop in 1793 
—an invention which made it possible for us today to have cotton in a 
thousand varied forms and fabrics, and in the vast quantities we need each day 





She’s a Real Water Sprite! 


4> 





R eighteen months Miss Maxie 

Meitzner, seventeen years old, 
of Riverton, N. J., a licensed diver, 
has been doing diving work on the 


Delaware river. It is believed that 
she is the youngest woman engaged in 


this unusual business. 
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When Eli awoke the ney 
morning, his first thought was 
of his model. That day he wa; 
to add the finishing touches, 
and then he would apply fo 
his patent. In high spirits he 
hurried out to his work. What 
he saw made his heart stand 
still. A splintered door of the 
little building sagged open oy 
its hinges, and, within, the 
room was empty. The cotton 
gin was gone! 

At that moment, in an oll 
barn a few miles away, half y 
dozen men were gathered ex. 
citedly about the mysterious 
little box, examining its parts 
and studying its operation. 


HE secret was out. As Eli 

stood gazing into the 
empty room which a few hours 
before had held the invention 
on which he had labored 
long, he could scarcely believe 
his own eyes. Gradually there 
came upon him the full realiza- 
tion of the odds that were set 
against him. He must begin 
again. This time he must 
battle with thieves. Not only 
must he face the problem of 
manufacturing and marketing 
his machine, but in doing so he 
must compete with his own 
product! The task seemed all but hope. 
less. 

Should he attempt to go on, or should 
he surrender his invention without a 
struggle and continue his studies toward 
his chosen profession? 

In the end, the audacious theft served 
asa challenge to Whitney's fighting spirit. 
He determined to take the gamble. With 
funds advanced by Phineas Miller, he 
hurried to New Haven, Conn., to get his 
patent and begin the manufacture of cot- 
ton gins, while Miller remained in Georgia 
to distribute them. 

From the outset the battle turned 
against him. Even before he could com- 
plete a new model and apply for a patent, 
a number of cotton gins, copied from his 
invention, were in profitable operation. 

“The people here are running mad for 
cotton gins, and they care not who sup- 
plies them,” wrote Miller from the South. 

“My workmen have fallen victims to 
an epidemic of scarlet fever which is rag- 
ing here,” replied Whitney from the 
North. “I can do nothing.” 


first 


UT he kept on. A year passed, and 

then, with the first machines from the 
shop he had established in New Haven, 
Whitney journeyed the road back to 
Georgia. To his utter amazement, he 
found that those who had robbed him 
were being accepted by a money-mad 
public as the legitimate operators of cot- 
ton gins, while he, the rightful inventor 
and owner, was regarded as an intruder 
and usurper. 

Everywhere juries turned against him. 
Intimidated witnesses refused to testify 
in his behalf. The public laughed in his 
face. Weary, discouraged, but still un- 
beaten, he returned to the North, this 
time by packet. On the way he was 
shaken by fever. And when the ship 
reached New (Continued on page 125) 
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feet. Some idea of their size may be gained from the 
fact that the interior of each is big enough to permit 
a two-and-a-half story house to be drawn through it. 

In the cross-section in the upper right-hand corner 


= may be seen the internal construction of the tubes. 
of cot- The roadway is twenty feet wide, and there is a three- 
ventor foot sidewalk. Fresh air is supplied from beneath the 
truder roadway through openings on the side fifteen feet 
apart. Overhead the gases are sucked up through 
t him. slots and drawn out by ventilating stations, of which 
testify there are four. Two of these are for the under-river 
in his tubes and two for the land parts. 
ill un- Spacious plazas will take care of the traffic on both 
1, this sides of the river. The drawing shows in detail plans 
e was for those on the New York side. 
e ship The underground land entrances and exits will be 
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Do all outside painting, but be sure the walls 
are completely dry before starting to paint 




















Make thorough repairs on the roof. Replace 
all missing or rotted shingles, and stop leaks 

















Waterproof with tar the outside cellar walls, 
and cover with dirt so sun will not melt it 
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Use miter box in 
Get in your supply of winter coal 


Apply weather stripping. 


cutting it. 





Get the heating plant ready. Put up smoke 
pipe. Clean the chimney from the roof down 














Take down screens and screen doors. Rake up 
the leaves around the house. Start furnace 
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When to Doll 


Upkeep Costs Can Be Cut by Makingy y « 


PKEEP is a little brother to Over- 
head. They're a devious pair whom 
most people prefer to ignore. Yet 

in various guises they intrude themselves 
upon us all the time and help to keep our 
pocketbooks lean. Not content with their 
legitimate prey, they porch-climb, as it 
were, the simplest home. Something 
ought to be done about it, but what? The 
trouble is, it takes a professor to differen- 
tiate between these clever crooks, and 
Sherlock Holmes himself would be put to 
it to detect them in the act. 

It is possible, fortunately, for us to size 
up the more barefaced activities of 
Brother Upkeep and to checkmate him 
to a large extent. We can anticipate his 
raids and see that he doesn’t get away 
with the house and lot, too. Doubtless 
Overhead is responsible for interest, taxes, 
insurance. We can’t help those items, 
usually. But it is certain we can mini- 
mize the leaks and’ losses that Upkeep 
inflicts from season to season through 
deterioration and depreciation. 

The advantage of home owning over 
renting is variously estimated as equal to 
four to six months’ rent saved. This in- 
cludes every factor. Depreciation proper, 
or the cost of physical upkeep, is often 
estimated at one percent yearly of the 
house value. That is, on an $8,000 house, 
$80 worth of repairs are needed each year. 
Such an estimate is a rough guess, for 
much depends on the grade of dwelling 
and also the section of country. Upkeep 
is less on a good house than on a poor 
one. Then there is the element of timely 
care. Furthermore, the cash outlay may 
be reduced by half or more if the owner 
does his own work. 

It is a good thing to have a month by 
month schedule of repairs, so that the 
various jobs can be anticipated and done 
in the proper season. A midwinter bliz- 
zard is no time to patch a leaking roof, 
nor is the fly period suitable for repairing 
There is also the point of service 
and economy In buying equipment, as a 
heating plant, in the off-season, and like- 
wise in hiring certain work to be done. 

The following is my idea of a repair 
schedule, which may be modified by the 
reader to suit his own local conditions. 
We start with the current season: 


screels, 


UNE. Prepare for general outside 

painting in dry weather. After rain, 
give the walls two or three days to dry 
out. A little dampness is permissible only 
on shingles when you want to save stain. 
The most enduring stains for shingles are 
red, green,and gray. To burn off old 
paint from woodwork is the practice of 
professionals, but it is slow and _fire- 
hazardous for the amateur. Use a putty 
knife and wire brush to remove any 
scaly or flaking surfaces. 
Put on a thin coat first, follow with a 


By Joun R 


heavier second after drying, and add a 
third for extra fine work. Just one me. 
dium coat may serve. Take the raw lin- 
seed, mix with white lead, a little turpen. 
tine, and a mite of dryer. Lampblack 
added makes any gray shade desired, and 
a trifle of it makes white lead whiter. The 
enduring colors for outside work are 
white, gray, yellow. For inside, almost 
any color will hold. 

The professional house painter likes to 
mix his own because it goes farther, but 
even he admits that some brands of 
ready-mixed paint are first class. Buy a 
couple of good brushes, and between jobs 
keep the bristles immersed in water, 
hanging the brushes by a wire through 
holes in handles. 

Clean out the cistern, if any. Unlimber 
the lawn mower. Do any cement work 
rain is good for it—patching or renewing 
walks. Give mosquitoes no breeding place 
in tin cans, ete., outdoors; oil surface of 
water in pond or ditch. 


ULY. Make thorough roof repair in 
place of earlier makeshifts. Apply 

liquid roofing to leaks or entire surface; 
use plenty around chimneys and _ vent 
pipes. A six-foot hickory pole securely 
fitted to a wide roofing brush saves the 
back and speeds the job, enabling one to 
use both hands on the handle—where a 
low-pitched roof permits standing. Black 
is the most enduring and cheapest of the 
asphalt materials, but red and green may 
be had. 

On tin roofs, holes should be soldered; 
but if the tin is so far gone that solder 
won t adhere, we must apply roof cement, 
which is a thick mixture of asphalt and 
asbestos. Where expansion has split the 
tin seams, insert strips underneath, then 
nail and solder. Patch, paint or replace 
flashing. Put in new shingles as needed, 
and apply roof stain if desired. 

Inspect gutters and leaders for patch- 
ing, painting or replacement. Extra gut- 
ter spikes may be needed on ice-forming 
north side. This is also the time for any 
carpenter work on_ pillars, steps, and 
porch, above or below. Where there are 
stains of dampness, the wood may be 
decayed: poke it with a screw driver or 
something and find out. Interior decay 
soon travels to the surface. It may be 
checked with liquid asphalt, creosote, or 
paint. 

An old shingle roof that is tight the 
rest of the year may leak in a sudden 











N THIS article, one of a notable 

series on house building and 
home ownership, Mr. McMahon 
tells you how to keep your house 
in first-class condition. Next month 
he will discuss house exteriors. 
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ODD JOBS 


Your Repairs on a Monthly Schedule 


Mc MaHon 


» July shower, because the dried-out shin- 


cles crack and separate. While not seri- 


' ous, the midsummer leak gives us a hint 


of the need for future renovation. 


UGUST. This climax of the dry sea- 


son is best for excavation, whether 


of well, septic tank, cesspool, drain or 


water lines. Not only is digging easier, 
but you can tell now whether a well is 
dependable or merely holds surface drain- 
age. Also, earth walls do not now cave 
in, and may be used for one side of con- 
crete forms. Again, it is easier to detect 
a leak in a drain or water line. 

We may likewise do all kinds of general 
building without much need for weather 
protection, thereby saving material and 
avoiding damage. If foundations or cellar 
walls need tarring or cement plaster out- 
side, do it now. Clean up last month’s 
jobs of outside painting and roof re- 
pair. 

The kind of tar suitable for water- 
proofing the outside of cellar walls is a 
hard substance that must be heated over 
afire. Yet a hot sun will cause it to run 
after it is applied, therefore fill in with 
earth against the wall as completed. The 
same material is a good decay-preventive 
for wooden posts in the ground. A brush 
once used in the heated tar is about done 
for. On the other hand, liquid asphalt 
may be readily washed out of a brush 
with gasoline. 


EPTEMBER. If a new heating plant 
is required for the coming winter, 
install it now before the rush. When 
everybody is clamoring for furnaces and 
service, you may not be able to get 
either or you may have to accept a sub- 
stitute along with hasty, inferior installa- 
tion. Look into all the latest systems and 
devices, including the oil burners. Be- 
sides the large improvements in the heat- 
ing art, there are small features of value, 
like water heaters, that may be added to 
almost any furnace. Fix up the coal bin 
and don’t delay putting in the winter 
supply of fuel. 

Unless done in the spring, renew floors, 
whether with new material, linoleum, 
paint, varnish or wax. To prepare an old 
floor for painting or varnishing is quite 
a job, but it pays to spend time on the 
preliminaries. Use a plane, or an electric 
machine, to level and smooth the surface. 
Bad spots may be sandpapered. Fill large 
cracks with putty or special compound. 


eee 








Mr. McMahon is at your service 
to help you solve your building 
Problems, and will be glad to an- 
swer letters addressed to him in 
care of POPULAR SCIENCE MONTHLY, 
250 Fourth avenue, New York City. 














Apply a filler coat, then follow with the 
final surface, allowing plenty of time for 
drying out. If the woodwork of a room 
is to be stained, painted or enameled, it 
should be done before the floor, Fancy 
work on trim means four or five coats with 
sandpapering between. Most people find 
enough labor in two or three coats. 

Apply weather stripping to windows 
and doors while it is still comfortable to 
have them open. This job, besides saving 
a couple of tons of coal each year, stops 
the annoyance of window rattling in win- 
try breezes. Use a miter box to saw 
stripping, have materials handy at each 
window, and it is not a hard chore. 
Metal stripping is best, but wood with 
rubber insert lasts very well. Felt strip- 
ping wedged into cracks with a putty 
knife will do for shed windows. 

Now is a good time to fix up that attic 
room or extension workshop with fiber 
board, plaster board or something else 
that will make it snug and usable. Do 
you need a cold compartment in your cel- 
lar for fruit and vegetables? Make a little 
room with concrete blocks or double 
thickness boards with air space, building 
paper and a layer of tar roofing on the 
cold, damp side. Insulate the door on the 
cold side. The ceiling should be insulated, 
too, and there should be at least one win- 
dow for light and ventilation. 


CTOBER. Get the heating plant 
ready to fire up, first cleaning the 
chimney from the roof down. With an 
inflammable roof, and soft coal or wood 
fuel, it is perilous to neglect the chimney. 
Use a wire brush on a pole or rope, and 
after cleaning see whether flues or brick- 
work need repairs. By pointing up loose 
bricks with cement and perhaps replacing 
chimney cap of concrete, we may avert 
danger and postpone complete rebuilding. 
For this job, dampen old brickwork thor- 
oughly, use a good mix of cement, pro- 
tect from frost and dry out for a week. 
Reinforce chimney cap with heavy wire 
mesh. 

Connect furnace smoke pipe—new if 
required. Cement smoke pipe into flue 
with a weak mixture cement, molded as- 
bestos or half and half. This is a gas- 
tight safety measure I’ve used for years. 
And it is well to have asbestos board or 


other fireproofing on beams directly 
above the furnace. 
Flush out steam boiler and_ refill 


with water to proper level. If the outlet 
faucet is rust-choked so the water won't 
flow, take it out with a wrench and clean. 
Cover all steam pipes with asbestos jack- 
ets and the elbows with asbestos powder 
moistened to a putty. For the latter 
application, it is best to have heat in the 
pipes. If you have difficulty in getting 
steam pipe jackets, do not wrap on asbes- 
tos paper and wire (Continued on page 118) 
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Fix doors of garage or outbuildings so they 
will open easily when ground is frost-swollen 
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Give heating plant thorough once-over, espe- 
cially getting after soot. Add water to boiler 




















screen doors, mend 
mesh, if not copper 


Look over screens and 
holes, paint frames and 








Dig out the leaves from under the hedges, and 
carefully clean up all rubbish on the grounds 
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Whitewash the cellar. Put on screens and 
screen doors. Drain and clean heating plant 





38 


POPULAR SCIENCE MONTHLY 

















Stand 
wall. 





20 times. 


Lean 
without bending the back, until 
head touches wall. 


5 to 18 inches from 
back on heels, 


Repeat 10 to 
In the picture Dr. 


McCurdy’s hands represent wall 


l Stand as tall as possible, 

in position shown above, 
elbows well back and the ab- 
domen drawn in. Press head 
against the resistance of 
hands. Repeat 10 to 20 times 





7 
enor 

















Stand erect. Then bend 
to position above, palms 
turned to the rear, backs of the 
fingers touching the heels, and 
the arms pressed against the 
hips. Repeat15 or 20 times 


Standing on one spot, 

use running. stride, 
with weight on balls of 
feet. Raise the knees as 
at right alternately 60 
times, keeping body erect. 
This is “‘ running in place’’ 


6 Lying on back, 

raise both legs, 
turn in soles of feet 
so you can see be- 
tween balls of feet 
and heels, as shown 
above. Repeat this 
some 15 or 20 times 
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Stand RIGHT 


These Ten-Minute Exercises Will 
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HEALTHY, efficient body is the 

first need of every young man who 

intends to make a success of his 
life. He needs it to enable him to do his 
work well, and also to enjoy the rewards 
won by his work. The young man who 
has a naturally good body should start 
now to keep it good; the young man to 
whom nature has been less kind should 
begin now to educate his muscles to be the 
useful servants of his mind. This series of 
sasily learned ten-minute exercises, origi- 
nated by Dr. J. H. McCurdy, will make 
it possible for you to keep what you have 
and gain what you lack, even if you have 
little time to devote to exercise. 

Dr. McCurdy, a leader in his profession, 
is an authority on physical education. As 
a physician, he has specialized in the study 
of the relation of exercise to health. Part 
of his work is done in a study the tall 
shelves of which are lined with medical 
and scientific books; as important a part 
is done in the gymnasium of the Inter- 
national Y. M. C. A. College in Spring- 
field, Mass., where, as director of the 
physical education normal course for the 


Jump forward on to right foot with left leg 
raised as above. 
Swing leg back and bend forward as indicated by 


Hold position 5 seconds. 


dotted lines. Hold 5 seconds. 
Then, with knee bent, return to 
origina! position; hold 5 seconds 


Lie on back with arms ex- 

tended, and raise the body 
to a sitting position, at first 
using the elbows to assist in 
rising. In the picture, left, Dr. 
McCurdy is showing how the 
arms should be kept well back 
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Make a New Man of You 


preparation of teachers, he has for thirty 
years directed the training of young men 
who were studying to become “ Y”’ physi- 
cal directors. As Y. M. C. A. athletic 
director for the A. E. F., he did valuable 
work in conditioning American soldiers 
for the game of war. Today his methods 
are being used in physical education work 
in all parts of the world. 


T THE age of 59, Dr. McCurdy plays a 
fast game of tennis and is quite able to 
hold his own with his pupils—all trained 
athletes—in strenuous handball contests. 
He practices what he preaches, and at- 
tributes his excellent health and unusual 
physical ability to the fact that he has 
made a practice of enjoying every morning 
a series of exercises similar to these that 
he now so generously makes available to 
raders of PopuLAR SCIENCE Monru_y. 
“A good bodily posture is more valu- 
ible than big muscles,” says Dr. Me- 
Curdy. “Start your mornings by going 
through this series of simple postural 
exercises. They will tune up your body 
for efficient daily work.” 





“noe nee 


Pictures posed by 
B. F. Boughner 


l ] Bend sideward to left, resting 

on left foot, with right leg 
raised, as above, and hold position 5 
seconds. Hop. Change to right 
foot with left leg raised, as in- 
dicated by dotted lines, and hold 
position 5 seconds. Hop. Re- 
turn to original position. Repeat 
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and Be Healthy! 
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Stand 12 to 18 inches from door- 
way, with arms extended. Lean 
back on heels until arms rest against 
door frame as above, 5 to 15 times. 
Dr. McCurdy’s hands represent door 





,stand erect, and 
raise arms first 
to shoulders, then over 
head as shown above, 
keeping arms well back. 
Repeat 15 to 20 times 


8 This exercise will help you 1 

to avoid accidents by develop- 
ing asense of balance and conscious 
control of your body. Stand as at 
left, heels raised, eyes closed, and 
hold position, feet close together 








ae : 2 pera ” ee 
] Stand erect. Hop to left on 
left foot, raising right leg to 
the right. Hold 5 seconds. Hop 
back on left foot, clicking heels to- 
gether by swinging left leg to 
meet the right, as above. Repeat 














] Stand erect with 

eyes closed. Hop for- 
ward on right foot, grasping 
the left ankle with right 
hand behind the right knee, 
as above, and hold position 
15 seconds. Repeat, chang- 
ing from left to right at will 


1 Lie on your back. 

Then raise the legs al- 
ternately, keeping the knees 
straight, as at left, and always 
keeping the lower leg at least 
a foot from the floor. Repeat 
this from 15 to 20 times 
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March of Progress in Science 





Knife Cauterizes As It Cuts 


For delicate operations, a new instrument, called popularly a ‘‘ radio 
Its cutting edge resembles a 
needle through which high frequency electric currents are sent. 
These currents produce cold sparks that cauterize the wound as the 


knife,’’ has been perfected recently. 


knife cuts without injuring the tissues. 
are shown the ‘radio knife’”’ 


On these pages are presented each month brief 


slories of scientific discovery and research having 


practical bearing on our every-day problems. 


Old Ideas of Success Wrong 


HAT are the factors that make a 

man a success or a failure? On 

this question, which perhaps 
interests us all more than any other, 
science of late has been altering our 
opinions radically. 

A long-prevalent idea has been that 
the only child in a family suffers a de- 
cided handicap as far as success 1s con- 
cerned. And so we have been accustomed 
to pity the pampered youngster who 
grows up without the companionship of 
brothers and Now, however, 
comes John C. Stuart, psychologist at 
Colgate University, to upset this notion. 
From laboratory tests he concludes that 
the only child goes out into the world with 
as good a chance of success as a child with 
many brothers and sisters. This investi- 
gator, in his tests, examined 465 students 
representing families of different. sizes. 
Eighty-one of them were “only chil- 
dren,” 124 were from families with two 
children, and five had nine brothers and 
sisters each. 

Another popular belief which seems 
now to be contradicted by psychological 
test is that a person who may be pain- 
fully slow in one line of endeavor may be 
unusually quick in another. Recent in- 
telligence tests conducted at Harvard 
University indicate that the speed at 
which you think or act is as much a part 
of your personality as your disposition. 

Students were asked to solve puzzles, 
complete sentences, and do a wide variety 
of mental tasks as quickly as possible. 
The results revealed that the students 
who showed the greatest speed on one 
test also excelled in most of the others, 


sisters. 


and that the rating 
of each student was 
practically uniform 
throughout all the 
tests. Thus, the ex- 
periments seemed to 
demonstrate that a 
person who is slow 
at one thing is also 
slow at everything, 
and vice versa. 


Don’t Blame 
the Baker 
F YOU are tempt- 


ed to complain 
of the bread and 
biscuits your wife 
makes, go slow. The 
trouble may be not 
in the baking, but 
in the flour. 


: : 
In the above photograph For one thing, 

as well as the electric control board the flour may be 
ground too fine. 


Two chemists of the 
Food Research Institute at Stanford Uni- 
versity, Drs. C. L. Alsberg and E. P. 
Griffing, have just discovered that too 
much grinding injures the starch in the 
grain. Asa result, bread rises too fast at 
first, and then falls. 
Excessive grinding also injures the 
gluten, which makes bread dough elastic, 
and then the dough is difficult to knead. 


Noisiest Place in the World 


HERE is at least one place in the 

world that is even noisier than New 
York City’s busiest street intersection, 
and that place is 
Niagara Falls. 


Success Factors, New Serums, Clothes 


roar and clatter of trains and cars at the 
intersection of Sixth avenue, Broadway, 
and Thirty-fourth street. 

Niagara’s noise measured seventy 
units, while the best that busiest spot in 
the metropolis could do was fifty-five. 


New Victories over Disease 

— the microscope and the test 

tube have rendered valiant service 
in the war against man’s great enemy, 
disease. As this is written there comes 
the announcement from Detroit that Dr. 
N. S. Ferry, bacteriologist, and L. W. 
Fisher, chemist, have discovered the tiny 
organism which causes measles, and with 
it have succeeded in producing an effec- 
tive measles antitoxin. Thus another 
contagious and often serious ailment, 
which has been regarded as almost in- 
evitable in every household where there 
are children, soon will take its place 
with diphtheria and scarlet fever on the 
list of preventable diseases. 

To this list, also, even dreaded tuber- 
culosis may be added before long. For 
from Paris are reported remarkable suc- 
cesses by Professor Albert Calmette with 
his recently perfected tuberculosis vac- 
cine. More than 8,000 babies born in 
tuberculosis infected households have 
been given this preventive treatment. 
the vaccine being administered either 
through the mouth or by inoculation. O/ 
these, less than two percent have died o! 
the disease—a striking reduction from 
the average mortality of twenty-five per- 
cent for European children in tuber- 
culosis homes. 

Epilepsy, another disease long held 
virtually incurable, likewise seems doomed 
to surrender. Dr. L. W. Childs, direc- 








Recent tests made 
with an audiometer, 
a new noise-measur- 
ing instrument per- 
fected by the Bell 
Telephone Laborato- 
ries, showed that the 
tumult of the cata- 
ract at the mouth of 
the Cave of the Winds 
would smother the 


Dusting Off a 
Dinosaur 


Preparatory to being re- 
moved to a newly built 
wing, the great collection 
of ancient fossils of the 
American Museum of Nat- 
ural History, New York 
City, recently was given a 
thorough cleaning. The 
vacuum cleaner was found 
to be the greatest aid in 
this work. It took the 
dust off without scattering 
it on other exhibits. The 
picture at the right shows 
the skeleton of a huge 
dinosaur being cleaned 
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tor of the medical department of the 
Cleveland public schools, is experiment- 
ing with a vaccine. 

Finally, two scientists of the University 
of Wisconsin, Dr. Paul F. Clark and 
\lice Shiedt Clark, working with Dr. L. 
0. Dutton of the Methodist Hospital, 
Memphis, Tenn., have announced the 
discovery of an invisible enemy which 
devours the deadly bacteria responsible 
for one of the worst types of blood poison- 
ing and of one of the most severe types 
of pneumonia. 


Bad Roads and Your Tires 


OW much do poor roads add to the 
cost of auto tires? 

\n answer has just been given by 
Professor S. S. Steinberg of the National 
Research Council’s highway research 
board, through a series of tests in which 
an automobile was driven over different 
tvpes of roads. 

It was found that concrete or brick 
roads caused the least tire wear, the loss 
in weight of each tire being about one 
ounce for a 500-mile run. The wear 
caused by gravel roads was from two to 
seven times as great, while that on mac- 
adam was from ten to fifty times. 

The results of the tests also proved 
that the wear on front tires is from fifty 
to seventy-five percent less than on rear. 


Monuments to Our Genius 


F YOU have watched the construction 
of a modern steel skyscraper rising 
thirty or forty stories, no doubt you have 
wondered how long such a mammoth 
structure will last. Will it, like famous 
cathedrals and towers of the Old World, 
withstand the buffeting of centuries? 

To these fascinating speculations, a 
partial answer recently was given by 
engineers who had charge of tearing down 
the world-famous Madison Square Gar- 
den in New York City. A careful survey 
of the condition of its iron and steel frame- 
work after some thirty-five years of serv- 
ice showed that virtually all of it was in 
as perfect condition as on the day it was 
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erected, in spite of the fact that few pre- 
‘autions ever had been taken to protect 
and preserve it. 

In its passing, the old Garden, scene of 
many notable events, at least has demon- 
strated that the great steel structures of 
the twentieth century are capable of 
more than temporary fame, and that 
centuries from now our tallest sky- 
scrapers may still be preserved as impos- 
ing monuments to the mechanical and 
engineering genius of our age. 


The Choice of Summer Clothes 
* HAT shall I wear?”’ Most of us 


have been accustomed to answer 
this question according to individual 
whims and tastes or commonly accepted 




















A New Serum for Tetanus 


The only known tetanus anatoxin has been 
produced recently by two Paris scientists, Dr. 
Charles Ramon of the Pasteur Institute, left, 
and Dr. Christian Zoeller of the Val-de-Grace 
military hospital, right. They are also given 


credit for the discovery of a diphtheria anatoxin 
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Ancient ‘‘ Lost City ’’ Found 


Left: E. J. Bush, of the Museum of the Ameri- 
can Indian, reconstructing ancient pottery from 
the site of America’s oldest city (above), found 
beneath the sands of the Mohave ciesert, Nevada 


notions of what is cool in summer and 
warm in winter. Now, however, exact 
knowledge to guide us in the choice of 
attire is forthcoming from the scientist's 
laboratory. 

In the clothing and textiles department 
of the Kansas State Agricultural College, 
tests to determine which clothing fabrics 
shield the skin best from the rays of the 
sun, have shown that sunlight penetrates 
cotton and linen faster than either silk 
or wool; in other words, that animal 
fibers absorb more of the sun’s rays than 
do vegetable fibers. The tests proved 
that through linen a good sunburn was 
produced by summer sun in one and one 
half hours; through cotton in two hours; 
through wool in seven hours; and through 
silk in ten hours. 

Just how much ultra-violet sunlight is 
beneficial or harmful to our bodies, still 
is an open question. But, meanwhile, 
those of us who are susceptible to sun- 
burn now can know what to wear when 
we sit out on the beach this summer. 


To Study Sun’s Radiation , 


DDLY enough, one of. the most 
primitive regions in the world soon 

will be the scene of one of the most exact- 
ing and far-reaching undertakings of 
modern science. In the wild plateau land 
of the Hottentots and the Bushmen are 
to be set up the most delicate instruments 
of astronomy in a remarkable attempt to 
establish a means of making accurate 
long-distance weather forecasts. : 
Dr. Charles G. Abbott, head of the 
solar radiation expedition of the National 
Geographic Society, recently announced 
that Brukkaros, in Southwest Africa, had 
been chosen as the site for an observatory 
where the sun’s rays will be measured 
every day for a period of four years. 
These measurements are expected to 
determine whether variations in the sun’s 
radiation can be gaged accurately enough 
to predict weather changes far in advance. 
Brukkaros was selected for the experi- 
ments because of its clear, cool climate. 
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This Craft 
Skims Crest 
of the Waves 


Sea Flea, recently built in France. 





vo views of the novel and ingenious winged motor boat, 
Above is its 
bow, showing its airplane propeller and one of its wings. 
At right is the stern with hatch to cabin. Note the little 
boats at sides for balance. Its draft is only three inches 
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Miles an Hour 


MARVELOUS winged motor boat, called 
the Sea Flea, that skims over the water 
like a flying fish at seventy-five miles an 

hour, was built to attempt to cross the Atlantic 
from Marseilles to Pernambuco, South America. 
Launched in France, on its initial test it is said 
to have traveled sixty miles an hour between 
Marseilles and Algiers. 

Up to thirty-six miles an hour, it ran like an 
ordinary motor boat. Then it began to rise off 
the water. At sixty miles, it hopped over the 
waves, its wings carrying it about sixty-five 
feet at a time. Despite its speed, its design 
called for a wing spread of only nine feet. 


The Finest Lighthouse Station in the World 


UT on the farthest southwestern 
point of the United States in the 
Pacific, Uncle Sam is building the finest 
lighthouse station in the world. The new 
stitution is so far removed from the old- 
time lighthouse that there is really no 
comparison except in that both have a 
light to guide mariners. 
Point Vicente, Calif., is the rocky prom- 
ntory on which the new station is being 
When it is finished, the station 
will consist of a solid concrete, practically 
udestructible lighthouse; a fog signal 
station; a machine shop with every mod- 
ern equipment for repair and upkeep of 
the machinery of the station; a twelve- 
room residence for the keeper; six-room 
residences for each of his assistants; a big 
garage; and a number of smaller buildings. 
The most interesting feature of the 


erected. 


station is the lighthouse. This building 
It is 


is the finest of its kind ever built. 


fifty-five feet high and is of solid rein- 


The 


forced concrete, resting on bedrock. 


lamp is of the flashing electric type, and 
on a clear night it will be visible twenty- 
The lamp will give 
approximately 100,000 candlepower. Con- 
structed atop a high bluff, the light will be 
180 feet above the water. 

The fog signal can be heard twelve 
miles away! It comprises two ais com- 
pressors, each of twenty-two horsepower. 


eight miles away. 


Whenever the watch officer at 


the lighthouse station can 


not see 


five miles out to sea, the horn is 


turned on. 


All the lighthouse 


keeper does is turn on an electric 
switch when he wants to have 


the horn function. 


A veteran 


of the Lighthouse Service, G. W. 
L/Hommedieu, will be in com- 


mand of the new station. 
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The new lighthouse on Point Vicente, Calif., fifty-five 
feet high. Its light is to be seen twenty-eight miles at sea 









. 4 


et YY 
In Charge of Light 

The veteran keeper, G. W. 
L’Hommedieu, head of the 
finest lighthouse 
station at Point Vicente, 


and the group of build- 
ings belonging to the plant 
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Photographic Prints in Full Colors 


Rou can muthe 
nis ship model 
al heme for’S 


Above is the complete 
photographic print made 
by the Holtzmann proc- 
ess, with all three colors 





Reproduced Without 
Use of Color Plates 


The picture at the left 
shows print before the 
final color, red, is added 
to the blue and yellow 





F A merchant wanted a few full-color 
photographs of some merchandise so 
his salesmen would not have to carry 

samples when calling on customers, he 
would have quite a job getting them at a 
reasonable price. The printer could sup- 
ply him only after spending hundreds of 
dollars for special color plates to run off 
the prints desired. 

The production of a few pictures in 
color on ordinary paper has been a prob- 
lem that has long baffled scientists. The 
only way to get them has been by special 
color plates, using a different color of ink 
for each color in the object. Glass trans- 
parencies in full color have been known 
for some time, but they are not popular 


World’s Largest Talking Machine 


OR great auditoriums, churches, 
theaters, hotels and other places 
where a large volume of tone is de- 
sired, the mammoth talking machine at 
the right, which plays an ordinary-sized 
record, has been recently built. Its huge 
horn, twenty feet long, is ingeniously 
folded so that the whole instrument is 
built into a cabinet about@ight feet wide, 
four feet deep and eleven feet high. 
The largest practical talking machine 


A remote-control feature of 
this huge phonograph is 
shown in the diagram below. 
With this single control any 
number of horns widely sepa- 
rated can be easily operated FOR AN 
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because they are heavy, easily broken. 
and must be held up to the light in order 
to see the picture. 

Now Lewis Holtzmann, of Jersey City, 
N. J., has found a way to reproduce the 
colors in any photographic subject on 
ordinary paper. 

Photographers have long known how to 
separate colors so that different negatives 
register the total amount of the primary 
colors. In fact, this process is widely used 
in preparing the plates for the colored 
illustrations in magazines and advertising 
circulars. 

Holtzmann’s process follows the same 
general lines until he has produced three 
negatives of the original; one for each of 














Lewis Holtzmann, of Jersey City, N. J., 
inventor of new method for reproducing 
photoprints in colors, in his laboratory 


the three primary colors. He then sensi- 
tizes a piece of paper and proceeds to 
print photographically with light from 
one of the negatives. Then, taking the 
same print, he resensitizes it for another 
color which is printed on top of the first. 
The process is repeated for the third 
color. The finished print contains all the 
colors found in the original. 

To demonstrate how perfectly he can 
make photographic prints in full color, 
Holtzmann made one of the cover of 
the Mav number of PorpuLar SciENcE 
Montuty, which is shown above in full 
colors and before the red had been added. 





ever built, the new instrument 
can duplicate both the volume 
and quality of the music of a 
pipe organ, a whole orchestra, 
or complete band. In a recent 
out-of-door test, the voice of 
an opera star was heard clearly 
three blocks away, above the 
usual street noises. The in- 
strument can be played either 
mechanically or electrically. 
Courtesy 


Victor Talking 
Machi ne Co. 


MICROPHONE 
NOUNCING 


VOLUME 
CONTROL 
\ M ceopMone / 
\ SwiTCH 
\ rs 
Ae 

















































POPULAR SCIENCE MONTHLY July, 1926 


New Ones 


for Your 
























A Bamboo Violin 


The unusual instrument, 
above, is called a bambolin. 
It is made from a single solid 
piece of bamboo, has strings 
like a violin, and is played 
with a violin bow. Its in- 
ventor, Juan Y. Billiones, a 
native of the Philippines, is 
shown with his instrument 





Novel Use for a Beer Keg 


We have had canned music for a long time. 
Now it comes in kegs. The fiddle, shown above 
with its designer, John Shreiner, of Portland, 
Ore., was made from a beer keg and « few 
pieces of wood. It is said to furnish just the 
right kind of music for the old-time dances 
























Loudspeaker Aids Tone 


A radio loudspeaker horn ampiifies 
the tones of this unique one-string 
instrument, above, and makes it 
sound like a real violin. Violaphone 
is the name given it by its inventor, 
Joseph McCann, of New York City, 
who may be seen here playing on it 















A One-Man Jazz Band 


Here’s the latest and largest in 
harmonicas. It was made by 
Carmon Ungero of Memphis, 
Tenn., and contains several 
mouth organs, bells, and jazz 
devices. It is said to sound like 
a whole jazz band when it is 
played. This unique homemade 
musical device is twenty-seven 
inches long and six inches wide 


Half-Brother to 
a Hawaiian 
Guitar 













Jazzitha is the name of 
this queer, jazzy little 
one-string half-brother to 
the Hawaiian guitar. It 
is played with a pick and 
bar just like a regular 
guitar. Music for it is 
written in numbers with 
dots to indicate the time. 
Numbers on the finger 
board where the string is 
to be held by the bar 
correspond to the mu- 
sic. Its maker claims it 
is easy to learn to play 















World’s Oddest Band 


At the right is the oddest jazz 
band in the world, it is claimed. 
A Siamese banjo, a Zulu tomtom 
and a genuine $75,000 Stradi- 
varius violin, played by assist- 
ants of the Carnegie Museum, 
Pittsburgh. The instruments 
were borrowed from the muse- 
um’s collection, and are said to 
produce a fearfully wonderful 
type of jazz music rarely heard 
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Models Wake Keal What q 
Maps Fail to Tell “™ 
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An Old City in Miniature 


The model above is a reproduction of St. Augustine, 
Fla., which gives a better idea of the old Spanish 
city than a map or picture could. This model is 
sixty feet long and about twenty-four feet wide 









NCE, when a person wanted to 
know what a city was like, he had 
to consult a flat map. Now he can 

see it just as it is in a small model which 
is an exact replica in every particular. To 
get an idea of how a new building was 
going to look when completed, you had 
to consult drawings, plans and blueprints. 
These might help you, if you were good 
at visualizing. But now you can be sure. 
You can see it exactly as it will be, in a 
little model, perfect to the last detail. 

All kinds of projects are shown today 
in these small models, which are growing 
more popular every day. Architects are 
using them to display their buildings. 
Sculptors employ them to present their 
ideas for statues and monuments. Real 
estate promoters find them useful in 
booming their property. enter- 
prising builders are making small replicas 
of their houses for prospective buyers. 



































They Wish It Were Ready 


These members of the Palomar Tennis Club of 
Los Angeles, above, can tell just how their new 
$225,000 courts and clubhouse will soon look 
from the working model they are inspecting 


No Detaii Is Neglected 


. 
some 
A close-up of one of the girls engaged in building 


the model of St. Augustine, Fla. The illustra- 
tion shows her painting a miniature clubhouse 











How the Roosevelt Memorial Will Look 


American sculptor, to be erected at Washington, D. C. The colonnades 
and the circular pool in which they are reflected are faithfully reproduced 


This interesting plaster model shows the completed appearance of the 
proposed Roosevelt memorial, designed by John Russell Pope, the noted 
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Tapping the Sea to Get Electricity for Palestine 
Drawing shows how M. Imbeaux, an engineer, makes the Mediterranean supply power 
for the Holy Land by carrying it into the Dead Sea. 


Insert, diagram of proposed scheme 
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Amazing Plan to Pour Mediterranean into Dead Sea 


N INGENIOUS plan to provide 
electric power for Palestine, de- 
vised by M. Imbeaux, a French 

engineer, is illustrated in the drawing at 
the left. By electrically operated pumps, 
M. Imbeaux would bring the waters of 
the Mediterranean up to a reservoir to be 
built on the top of the ridge of highlands 
that separate the valley of the Jordan 
from the coast. From this reservoir 
the water would then be made to flow 
into a great basin just above the valley 
of the Nahr Djaloud, a tributary of the 
river Jordan. Thence it would fall a 
distance of 1115 feet to a hydroelectric 
generating station. Passing through this 
station, it would be carried in pipes to a 
second station, and thence to the Dead Sea. 

The surplus water in the Dead Sea 
would be taken care of, it is claimed, by 
evaporation, which at present carries off 
daily as much water as the river Jordan 
pours into it, nearly two billion gallons. 

The plan also calls for the enlarging 
of the port of Haifa, and a series of locks 
as shown in the diagram. 





World’s Smallest Racing Car 


At RECENT automobile races on 
the Argenteuil race track in Paris, 
there appeared what is claimed to be 
the smallest racing car in the world, 
shown in the picture above. It is light 
but sturdily built, and has a powerful 
little engine. It just holds the driver. 





Montana produces more high-grade 
manganese ore, used in the making of 
steel, than any other state in the Union. 


New Engine Hauls 125 Cars 
N ENTIRELY new type of freight 
locomotive, having three cylinders 
and capable of hauling 125 cars across the 
Rocky mountains at the rate of fifty 
miles an hour, was recently put in com- 
mission by the Union Pacific Railroad. 
It is the first to have three cylinders in 
combination with six pairs of drive 
wheels. It is 102 feet long and weighs 
782,000 pounds. Its cost was $105,000. 
It is sixteen feet high, seven feet wide, 
carries 15,000 gallons of water, and 
consumes six tons of coal an hour. 
















\ NEW STEEL, said to be forty percent 
lighter and thirty percent cheaper than 
the present product, has been recently 
developed by the Swiss engineer, Boshard, 
of Zurich. Experts who tested it at the 
Zurich Polytechnicum and at Dresden 
are said to have recommended it highly. 





Under-Water Sickle Clears Water of Weeds 


O KEEP rivers, lakes and ponds 
clear of weeds that seriously interfere 
with boating, fishing, and bathing in the 
summer, and spoil the ice crop in winter, 
C. L. Hockney, of Silver Lake, Wis., has 
invented the under-water weed cutter 


below. A sickle attached to a motor 
boat cuts a ten-foot swath as it is drawn 
along. Side sickles prevent clogging or 
winding up of floating weeds. 

One man can operate the machine, 
and can easily clear twenty acres a day. 





a 

















The under-water weed cutter and its inventor, C. L. Hockney 
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Novel Restaurant Has 
Revolving Counter 


N SAN DIEGO, Calif., is a restaurant 
called the Banquet Cafe. Its win- 
dow bears the invitation to come in 

and consume “All You Can Eat and 
Drink.” Inside, the lunch counter is 
apparently ordinary in all respects 
except that it is circular. But you soon 
discover it is decidedly out of the or- 
dinary. Around its inner edge is a re- 
volving circle of wood which moves 
clockwise on rollers. The photo at the 
right shows it in operation. 

Seated at the counter, a waitress 
serves you with butter, water, a bowl of 
soup and silverware. Thereafter you 
look out for yourself. Past you rolls an 
assortment of meats, vegetables, salads 
and desserts. You help yourself to them. 
“Take as much as you can eat,” the 
proprietress urges. “See! The moving 
circle runs through the kitchen. The 
cook will fill them up again.” 





Better Welding Achieved 
by Two New Methods 


FTER years of research, it is now 
possible to weld two metals together 
so that the fused metal is as strong and 
ductile as if it were never in two pieces. 
Two new processes that achieve this 
result were recently developed at the 
research * laboratories of the General 
Electric Company, one at Schenectady, 
N. Y., and the other at West Lynn, 
Mass. 

With previous methods utilizing an 
electric are to furnish the necessary heat, 
compounds of the metals with oxygen 
and nitrogen were formed, and the weld 
was not so strong as the rest of the piece. 
joth the new processes are based on the 
exclusion of air from the metal during 
the welding, since the oxygen and nitro- 
gen which unite with the metal come 
from the air. This is accomplished by ¢ 
hath of hydrogen, water gas, wood 
alcohol vapor, and other gases that do 
not easily form metallic compounds. 
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Detachable Spikes for Golf 


OR golfers, spikes that clamp on like 
below, change any 
















shoes into golfing 
shoes. They can be 
used, too, by hikers, 
hunters, or work 
men who need a 
firm grip on smooth 
or slippery surfaces. 

The plates are 
adjustable to any 
size of shoes. They 
are easily de- 
tached, and 
may be carried 
in the pocket. 


Islands Made to Order on Florida Coast 


HERE'S not enough of Florida to 
go around, so they re making more 
of it daily, taking it out of the sea. If 




















Airplane view of artificial islands near Miami, Fla. 


you have sufficient money, you can order 
an island all your own, and in an amaz- 
ingly short time you can begin building 


your house on it. 
The exceptionally 
fine airplane photo- 
graph at the left 
shows three mar- 
velous manufac- 
tured islands near 
Miami. They were 
pumped out of the 
bottom of Biscayne 
Bay. Crossing them 
is a new causeway 
to Miami Beach, 
which is seen in the 
distance. To make 
these islands, piles 
were driven in the 
water and then silt 
was piped in the en- 
closures. Any shape 
of island desired can 


be made. 





The interior of San Diego restaurant showing unique revolving counter 





EIGHT DISTINCT species of parasites have 
been imported from Europe to prey upon 
gypsy moths in an effort to check the 
ravages of those pests in New England. 





Nests Attract Bumblebees 
EADY-MADE nests for bumblebees, 


set up in various parts of the field, 
is a worth-while investment for clover 
raisers, according to a recent statement 
by Dr. Theodore H. Frison of the 
Illinois State Natural History Survey. 
If a house is waiting for her, he says, a 
queen bee may move in and start a 
colony, to the owner's profit. 
Bumblebees alighting on clover blos- 
soms carry pollen away and thus allow 
the seed free to develop. They are the 
farmer's best hired men, and he can 
afford to provide them with homes. 
Dr. Frison succeeded in getting tenants 
for half of the artificial nests that he set. 














Locates Wiring Troubles 
fe OMPACT  one-pound _ trouble 


shooter, which can be operated from 
any lamp socket, may be seen above. It 
has been devised for home use, to help 
you find what is wrong with your radio, 
automobile, flat iron, or any other 
electrical apparatus. It can be used to 
locate short, grounded or open circuits, 
and to detect loose connections. With 
a rectifier, it can be used to charge 
B-batteries. 

Shock-proof handles protect the user 
from shock, and the device is designed 
with a special socket that insures against 
fuse blow-outs. It is also heat-proof, 
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Captain Builds Model of Ship He Sailed 


HOSE were 
wonderful days 
not so many 

years ago, when great 
sailing vessels were 
queens of the seas. 
There was adventure 
and romance aplenty 
then. Captain Fred- 
erick Williamson of 
the Sailors’ Snug Har- 
bor, home for veteran 
seamen on Staten Is- 
land, N. Y., loves to 
recall them by build- 
ing models of ships 
of those days. In the 
picture at the left, 
the captain is seen 
finishing a fine model 
of the Governor 
Robert which he sailed 








Captain Williamson putting final touches to his ship model 





forty years ago. 








LONDON 
experience of ex-Sergeant Frederick 
George Lee, one of the blood supply men 
of the Middlesex Hospital. In the last 
three vears he has given blood to twenty- 
four patients. Seven of them have died, 
and, although Lee had never seen any of 
them, at the moment of their 
deaths he is said to have felt severe pains 
in his arm and to have become sick. 


exact 





How Much Do YOU 
Know about Science? 


JOU may perhaps know a good 
deal about nature and_ her 
daily wonders. But do you know all 
that well-informed persons should? 
Here is a good test of your knowl- 
edge. Below we print twelve ques- 
tions that deal with common, every- 
day, natural facts that everyone 
should know. ‘Try to answer them 
Then turn to page 
how nearly correct 
your answers were. 


1. Why can more notes be 
produced on a violin, which has |: 
only four strings, than ona piano, 
which has many? 

2. How are the joints of the 
body lubricated? 

3. What causes the tides? 

4. Why do seeds lie in the 
ground all winter and then sprout 
in spring? 





from memory. 


127 and see 














5. What is meant by pasteur- 
ized milk? 

6. Howdoes heat get tous from 
the sun? 


7. Why is yawning catching? 
8. What is liquid air used for? 
9. How is limestone produced 

by living creatures? 

10. How can the weight of a 
large ship be determined without 
taking it out of the water? 

11. Why is there light in day- 
time even when the sunis hidden? 

12. How can desert travelers 
tell a mirage from a real lake? 








one quoveucccenesecceucccccccocecescnssccccsceunvccecosccoucccoccoceccscnecsenseccososouscconoccesecoueuceseeseaseedeekeustellee 
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A Non-Skid Shoe for Bowlers 
URING a bowl- 


ing match, the 
soles of the shoes of- 
ten become slippery 
and slow up a play- 
ers game consider- 
ably, making him 
miss easy shots. To 
overcome this diffi- 
culty, a special 
overshoe for 
bowlers has been 
devised by a 
Highland Park, 
Mich., lover of 
the game. It is 
made of soft 
leather and is 
shaped like a 
moccasin. It fits tightly over the sole of 
the shoe and is held firmly by a thong 
that runs through eyelets. The shoes can 
easily be rolled up and carried in the pocket. 


















Grade Crossings of Old Rails 
Put an End to Bumps 


HE old-fashioned plank crossing at 


the intersections 


mid-west railroad. 


from the end. 


The new crossings are smooth, and the 
upkeep is said to be much less than for 
plank crossings, which work loose and 
become bumpy after a few months’ use. 
The designers claim they will wear for 
years and will not loosen, as they rise 
and fall with the rails used by the trains. 


To Have an Indian Village 


AY INDIAN garden and village are 
soon to be erected in the Bronx, New 
York City, as part of the Museum of the 
The first wing to be 
built will contain a museum of Indian 
relics. When the whole building is com- 
pleted, the open patio in the center will be 
occupied by a botanical garden of plants 
used by North American Indians as food 
models of 
Indian dwellings will also be constructed 


American Indian. 


and as medicine. Full-size 


to give a good idea of Indian home life. 





Huge Eclipse Camera Protected by Thatch 


O BE ready for the total eclipse of 
the sun that occurred early this year, 
groups of — scientists 
from all over the world 
spent months of prep- 
aration in Sumatra. 
Much of this time was 
spent in setting up 
and building shel- 
ters for their deli- 
cate instruments 
from the glaring 
sun and torrential 
rains of the trop- 
ics. The photo- 
graph shows how 
the Swarthmore 
College expedition 
protected its giant 
63-foot camera 
that played an im- 
portant part in 
making _ pictorial 
records of all stages 
of the eclipse. 
The covering of 







the tower, the telescope tube and the dark 
room was made of a thatch of “atop.” 
which is considered the best protection 
against the tropical sun and rain. In 
the background can be seen the huge twin 
camera used to measure the displacement 
of stars around the sun during an eclipse. 


The giant 63-foot camera of the Swarthmore College eclipse expedi- 
tion in Sumatra, covered with thatch to protect it from sun and rain 
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of railroads and 
highways will soon give place, it is said, 
to a new type recently developed by a 
The new crossing, 
shown above, is constructed of discarded 
steel rails, placed closely together and 
embedded in a mixture of asphalt and 
crushed rock, after first being spiked to 
heavy timbers instead of the usual ties. 
The ends of the rails are bent downward 
a distance of about eighteen inches back 
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Cigarette Humidor Looks Like 
Small Radio Cabinet 


UNE-IN and get a cigarette. Turn- 
ing the dial to either the right or left 
in this novel humidor, which is built to 
resemble a radio cabinet, brings a 
cigarette tumbling forth. It is large 
enough to hold 100 cigarettes. 

The interior of this radio cigarette box 
is divided into two compartments. The 
one to the right holds the cigarettes, 
while the one at the left contains the 
mechanism connected with the dialing 
system. 





A New Oil from Grape Seeds 
RENCH scientists have discovered a 
new use for grape seeds. They are ex- 

tracting a lubricating oil from them. As 


soon as the grapes have been pressed, the 


seeds are removed from the skins and 
dried. They are then subjected to a proc- 
ess for removing their oil. 

A thousand kilograms of grape husks 
give about 230 kilograms of seeds, from 
which about twenty-seven kilograms of 
oil are obtained. The residue is used for 
fertilizer. 

With this new oil, French engineers 
hope to replace castor oil, which it re- 
sembles, as a lubricant for delicate 
motors, especially of airplanes. Castor 
vil is expensive, being imported from 
India, while the new oil is comparatively 
cheap and equally efficient. Already fac- 
tories have been established in many 
wine districts of France with a capacity 
for handling thousands of tons a year, and 
anew industry is developing. 
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Goat Leads Sheep to Their Slaughter 


49 





DAS, a Califor- 
nia Angora goat, 
deserves his name. 
He has_ betrayed 
250,000 sheep in his 
time, leading them 
to their deaths in 
the slaughter yards. 
So unwary are 
sheep that, when 
Judas leads, they 
confidently follow 
him, never to return, 
Judas is kept busy 
on slaughtering 
days. In the photo- 
graph he is seen be- 
ing followed by a 
flock of witless sheep 
to the killing pens 














of a Los Angeles 
packing plant. 


Judas leading sheep to killing pens of slaughterhouse 





Puts Out Fire without Liquid 
HUTTING off 


the air will stop 
a fire at once, and 
any apparatus de- 
signed to do this is 
vitally important 
to the fireman. 
In a new de- 
sign of fire ex- 
tinguisher, 
shown at the 
left, there is no 
liquid. A com- 
bination of 
powder and 
carbonic gas is 
used instead. 
When the cone-shaped powder holder 
is turned upside down and a valve on the 
gas cylinder turned, a blanket is formed 
over the fire. This cuts off the oxygen 
supply and prevents further combustion. 
It develops no fumes to hamper the per- 
son using it, and is said to put out all 
types of fires. When not in use, the ex- 
tinguisher is held in a bracket on the 
wall in some easily accessible place. 








HIS inventor has the right idea. Lee 

Barton Williams, of Pittsburgh, Pa., 
has invented an automobile which, he 
claims, runs on air. The motor starts on 
gasoline, but after it has reached a speed 
of ten miles an hour the gasoline supply 
is shut off and the air starts to work. 















This Mystery Automobile Runs on Air 


In its first test, made recently in Pitts- 
burgh, the strange vehicle attained a 
speed of sixty-two miles an hour. The 
inventor for the present refuses to explain 
how air makes the wheels go round. 
Thousands of automobile owners who are 
paying out considerable sums every week 
for motor fuel will watch the 
development of this curiosity-provoking 
mystery car with hopeful interest. 





Lee Barton Williams, Pittsburgh inventor, and his automobile that he claims runs on 
air, after it gets up a speed of ten miles an hour. It recently attained 62 miles an hour 


further 


RAIN GOING up instead of down is the 
interesting spectacle witnessed by a man 
in a captive balloon in the midst of a 
summer thunderstorm. 





Chinese Have New Typewriter 
TYPEWRITER that is said to be 


capable of transcribing 5,000 Chi- 
nese ideographic signs, designed by a 
native of Shanghai, has been recently put 
on the market in China. It is claimed that 
with two months’ practice an educated 
Chinaman can acquire a speed of 2,000 
characters an hour. The entire apparatus 
weighs about forty pounds. 








KNOW YOUR CAR 


Ff dhewreepenrs engineers say 
that the majority of cars that 
fail to give efficient service have 
been ruimed by careless driving in 
the first thousand miles. Like a 
new pair of shoes, a new car must 
be “broken in,” otherwise trouble 
is almost certain to develop. : 

A new car is “stiff; the various 
moving parts have not vet accom- 
modated themselves to one another, |: 
and the car will not function per- 
fectly until after there has been a 
certain amount of wear between 
these parts. 

Too fast driving when the car is 
new will cause, among other things, 
excessive wear between these parts, 
and the harm is likely to be irrep- 
arable. 

To break in your new car: 








1. For the first thousand miles, 
drive at a speed of twenty-five 
miles an hour, or less. 

2. Take full advantage of the 
service offered by your dealer, or, 
if no service is offered, have your 
car inspected periodically during 
the first thousand miles by a com- 
petent mechanic. 

3. Make sure that the car is 
kept thoroughly greased and oiled, 
and stop and investigate at once 
if the motor appears to be over- 
heating or if any peculiar noises 
are heard. 
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Fire Day in the School 


None of the children miss school the day 
Harry K. Rogers and his fascinating model 
of a real fire engine, right, are scheduled to 
appear. He shows them how to prevent 
fires and what to do when one is discovered. 
All over the country this safety engineer is 
lecturing to children in a campaign to reduce 
the tremendous daily fire loss 

occurring in the United States 

















Thirteen toa Hand 


Holding thirteen tennis 
balls flat in one hand is 
a record George Agutter, 
above, a_ professional 
tennis player, claims 
gives him one world 
championship. Another, 
he thinks, belongs to him 
for holding nine balls in 
one hand while serving a 
ball with the other hand 








The World in Canes 


On a recent trip around 
the world, Emil C. Kis- 
chel, of Minneapolis, 
Minn., bought a cane 
every place he stopped. 
The result is the collec- 
tion shown at the right. 
It consists of all kinds 
and shapes, from artistic 
inlaid creations to crude, 
twisted tree branches 
obtained from the jungle 























Foiling the Smoke Clouds 


To reach the Chicago weather bureau tower, 
Edward Lawler, assistant weather forecaster, 
above, has to wear this leather suit and gas 
mask as a protection from smoke and soot. 
The tower is directly above a huge smokestack 





The Siamese Twins of Flivvers 





By looking quickly at this double-headed flivver 
you can’t tell which is the front or the back. 


They both look alike. With two drivers and two i & eS e e e e CJ € ” € e ¥ 
men ready to crank it, the effect is mystifying. 2 e e e @ e & @ 7 é 


This puzzler has been used recently for advertis 





ing purposes by a Somerville, Mass., company a ee ccm 
An Eight-Room Flat on Wheels 


The car at the right looks like the cabin of a huge 
dirigible, but in reality it’s a motor flat of eight 
rooms with kitchenette and bath. It was built by 
Charles Louvel, a French inventor, and has jusi 
recently appeared on the streets of Nice, Fran 
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‘World’s Scrapbook 





Rowing through the Streets 


Above is a novel land skiff invented by Dr. Curry, a 
medical student in Munich, Germany. A rowing 
motion with handlebars makes it go. It is made of 
duralumin, and is very light and speedy. It can 
be propelled at a speed of eighteen miles an hour 














Measuring a Giraffe 


Here’s how they measure giraffes at the 
Zoological Park, New York. A keeper 
on a ladder holds out food. As the 
ciraffe reaches for it, its height is meas- 
ured by the ladder rungs, which are 
exactly one foot apart. This giraffe is = : : A 

seventeen feet from hoof to tongue tip ae : His Claim to Fame 


The champion spaghetti eater is the 
title Marco Modugno of Los Angeles 
claims. He boasts a record of 138 miles 
of spaghetti at a sitting. He eats it four 
times a day. Above is just a mouthful 











Bigger Than a Man 


The Great Dane pictured above had 
the distinction of being the largest of 
1,138 dogs at a recent exhibition in 
; ; ' i Chicago. On all fours he measures 
Is 4 ¢ ‘ oe 2 " 33% inches high over the shoulder. 

E * te ‘ On his hind legs he is taller than an 
average man. He weighs 176 pounds 
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Clock Has 468 Wheels A Tiny Machine Shop 


This astronomical clock, left, tells everything but One of the most interesting exhibits 
your age. It has twelve dials for the time, and a at the National Toy Fair in New 
calendar good for 15,000 years. This creation has York City was this toy, said to be 
eighteen unit works containing 468 wheels. Its the smallest working machine shop in 
designer, Oswald Schultz, of Berlin, stands beside it the world, It is run by electricity 











Novel Car Bees Birds Food and Shelter 
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O FEED the 
birds from the 
house, the little 

car, left, which works 
back and forth on a 
cable, has been de- 
signed. Stocked with 
food at the window, it 
runs to the other end of 
the line, under the 
trees, where the birds 
gather. It is drawn 
back by a rope. It con- 
tains a drinking cup, 
wire feeding rack, food 
hopper and suet hook. 
It has also a roof to 
shelter its guests. The 
little car is a boon for 
thebirdsinbad weather. 


Stocking bird-feeding car at window without leaving house 





Ingenious Windmill Supplies 
Farm with Electricity 
LECTRICITY taken from the air 


supplies a farm in Anderson, Ind., 
with light and power practically without 
cost. During the dull winter months, 
C. E. Miller and W. T. Miller, with the 
aid of an electrician, William Maze, made 
the machine illustrated below, which the 
inventors claim is entirely automatic and 
generates electricity any time that there 
is a fair breeze. 

Twenty-four propeller blades are hinged 
to one side and are held in proper position 
with a brass coil spring which is adjusted 
to yield under excessive wind. This gov- 
erns the speed of the wheel and makes it 
safe to weather storms. 

\ cone point heads into the wind and 
utilizes power, ordinarily lost, by spread- 
ing the wind and 
forcing itthrough 
the blades. A 
rim a foot wide 
keeps theairfrom 
slipping over the 
ends of the 
blades, thus giv- 
ing more power 
and stiffening the 
wheel. The tail- 
like device below 
the generator 
swings back and 
forth with the 
wind and oper- 
ates a part of the 
electrical mecha- 
nism causing the 
generator to 
make current in 
quantities—ac- 
cording to the 
velocity of the 
wind. <A strong 
wind generates 
electricity to the 
full capacity of the generator. 

A specially built belt, made from auto- 
mobile and covered with rubber, 
transmits power to the generator. The 
electricity generated is stored in a large 
battery which will carry a sufficient quan- 
tity for light and other purposes for a 
period of about two weeks should there 
be no breeze in that time. The machine 
operates as quietly as an electric fan. 
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A Chicago policeman 
wearing _ bullet-proof 
armor designed as pro- 
tection against the at- 
tacks of holdup men 


Armor to Protect Policemen 
from Bandits’ Attacks 


HICAGO policemen may soon look 

like knights of old, if the heads of the 
department decide to adopt the metal 
armor shown above, which has been 
under consideration for some time. It 
was manufactured by a Boston firm, and 
was designed to protect the police from 
the attacks of the modern holdup man. 
According to its manufacturers, the armor 
is absolutely bullet-proof, and will with- 
stand the worst gun fire. It is also said to 
be neither very heavy nor cumbersome, 
and does not interfere with the wearer’s 
movements. The helmet has an adjust- 
able visor which can be raised. 


Urges Tattooing of Pigs 
N ORDER that pigs may be readily 


identified after slaughter, and disputes 
as to ownership avoided in cooperative 
marketing, the United States Depart- 
ment of Agriculture urges farmers to 
tattoo their pigs. 

A new method of tattooing, said to be 
inexpensive, employs a metal holder in 
which phonograph needles are imbed- 
ded to form initials or numbers. The 
needles are dipped in black automobile 
enamel, and the mark is put on by strik- 
ing the pig across the back with them. 
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Convertible Saw Frame Has 
Pistol Grip Handle 


N UNUSUAL, recently designed saw) 
frame that has a pistol handle grip 


and can be used with many sizes of 
blades, is said to save time on jobs where 
it is hard to get at the work. A gap 
between the blade and the handle enables 
the user to reach around obstructions 
with it, and to saw in close quarters 
wherever a two-inch stroke can be made. 

Blades from three to twelve inches can 
be used in this noncollapsible, convertible 
frame. Carpenters and electricians, the 
designer claims, will find it useful in saw- 
ing on the other side of joists, auto 
mechanics for reaching behind pipes, and 
others to do awkward sawing jobs. 


Navy Develops New Engine 
A TWO-CYLINDER aircraft engine 


employing heavy oil has been de- 
veloped by the Navy Department, and, 
if it proves as successful as tests seem to 
promise, a more powerful engine of the 
same type will be constructed. The new 
engine, invented by A. P. Attendu, is said 
to be of special value for dirigibles be- 
cause its fuel is nearly noninflammable. 
It weighs 31% pounds per h. p. 


A Spider’s Web Iron Gate 
O BEAUTIFUL are most of nature’s 


designs that our craftsmen can do no 
better than to copy them. Nothing one 
could imagine for himself could be more 
wonderful, for instance, than the intri- 
cate spider’s web. The illustration below 
shows how this has been used for the del- 
icate design of a hand-wrought iron door. 

This was one of the most striking pieces 
at an exhibition recently held in London. 





Until the fourteenth century England 
was famed for its hand-wrought iron 


work, and efforts are being made today to 
revive the craft. 


) NWN Waa A 


Hand-wrought iron gate with spider 
web design recently shown in London 
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Novel Type of Toothbrush 
Has Detachable Handle 


NOVEL idea in toothbrushes is illus- 

trated above. It consists of a metal 
holder to which are fitted small brushes 
that can be removed when worn out and 
replaced with new ones. The brushes are 
tightly locked into the holder with a key, 
and cannot loosen or fall out. They are said 
to be made of a good quality of bristles, 
and a number of refills are supplied with 
each handle. A metal cover slips over the 
brush when it is not in use, and keeps the 
dust out. The new brush is claimed to 
outlast the ordinary toothbrush that is 
now in general use. 


\ TELESCOPE-CAMERA has been devised 
recently by Professor Clinton H. Currier 
of Brown University to photograph me- 
teors. This camera is operated by clock- 
work, and the instrument covers sixty-four 
square degrees of the heavens. 


Painting May Be Done Quickly 
with Portable Sprayer 


LEANING and brightening up the 

shop with paint may be done quickly 
with the portable blower and sprayer 
which is shown below. It consists of a 
heavy duty compressor run by electricity, 
a fifteen-gallon tank, a spray gun, and 
twenty-five feet of hose mounted on a 
steel truck. 

This portable machine can be used for 
painting automobiles, walls, furniture, or 
machinery. It may also be employed for 
cleaning printing presses and other ma- 
chinery and for blowing dust and scraps 
out of places that are difficult to reach 
with a broom or brush. In garages it can 
he used for cleaning engines, upholstery, 






















for valve grinding and for inflating tires. 


ad 





Giving the factory wall a coat of paint with 
@ new and convenient type of portable sprayer 
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AIN or _ shine, 

Chicago golf 
fans on a trip by 
train to the South re- 
cently had their daily 
practice, under pro- 
fessional coaching. A 
putting course was 
laid out in a parlor 
car and a tournament 
held, as seen in the 
picture at the right. 
Driving nets were set 
up in a baggage car. 
The “Training Trip 
Tourists” was the 
name given them- 


selves by the 100 en- 
made 


thusiasts who 
up the party. 


A Golf School on Wheels for Tourists 





Learning fine points of game in first golf school on wheels 
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Brush and Mirror Combination 
A= to keep the hair neat. a 


mirror to see whether the part is 
straight, both contained in one compact 
case, comprise a late novelty that many 
persons have found useful. It is small 
enough to slip in the pocket ready for 
instant use. 

The mirror is on the under side of the 
lid. Pressure on the case removes the 
brush so that both mirror and brush can 
be used at the same time. The case is of 
aluminum, and the brush has stiff black 
bristles set in rubber. 


New Dye for Photographing 
Infra-Red Rays 


NEW dye called neoevanin, which 

may prove extremely valuable to 
astronomers in photographing the hither- 
to invisible infra-red rays. has been de- 
veloped recently by a great American 
photographic concern. The ordinary pho- 
tographic plate is sensitive only to blue 
light and the shorter invisible ultra-violet 
rays. It can, however, be sensitized to 
other colors by the use of dyes. The new 
dye makes them sensitive to light waves 
of 1/22,000 of an inch, while the longest 
rays visible to the naked eve are 1 30,000 
of an inch. 

Plates treated with the new dye may 
prove a great aid to spectroscopy, for the 
spectroscope shows light and dark lines in 
the invisible infra-red region of stars, 
which hitherto the astronomer was unable 
to distinguish clearly, 
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Color Blindness Hereditary ? 


OLOR blindness, as recent studies 

seem to indicate, is hereditary and 
due to a defect in the central nervous 
system. It occurs oftener among boys and 
men than among girls and women, but in 
boys it is frequently only color ignorance, 
rather than an inherent defect. As a cor- 
rective, special attention is now being 
given in the public schools to developing 
a color sense among all the pupils. Statis- 
tics show that color-blind men do not 
transmit this defect to their daughters, 
but through their daughters it is passed 
on to half of their male grandchildren. 
Boys inherit this defect only from their 
mothers, as is said to be usual in heredity. 


Hot Air Towels for Drying Your 
Face and Hands 


UST as tin drinking cups have given 

way to modern sanitary drinking foun- 
tains, so, it is 
confidently pre- 
dicted, the paper 
or cloth towel is 
destined to be 
thrown in the 
discard by the 
new _ machine, 
shown at the 
right, that dries 
the face and 
hands quickly by 
electrically heat- 
ed air. Pressing 
a button turns 
on the current, 
and the hot air 
pours out 
through a nozzle. 

This new way 
is said to be ab- 
solutely sanitary. 
There is no dan- 
ger of infection 
as with towels, 
and it prevents 
chapping and 
leaves the skin smooth. Besides doing 
away with the waste and nuisance of 
towels, and the muss and untidiness of 
wash rooms, its use is far more economical 
than cloth or paper towels. The cost of 
upkeep is said to be three quarters less. 

The new machine is being installed in 
many factories, clubs, hotels and stores. 























A moth-proof and moisture-proof closet of steel 
built into the wall of a house or apartment 





Rops oF CLEAR fused quartz are now be- 
ing used to carry light to microscopes and 
so avoid heating the specimens by work- 
ing too close to the light source. 





Find Largest Human Skull 
V HAT is believed to be the largest 


human skull in the world was dis- 
covered recently in South Africa. It be- 
longed to a native who died a short time 
ago, and was found to measure eight and a 
half inches in length and have a capacity 
of 122 cubic inches. 

The discovery of this huge skull in a 
present-day native is claimed by some 
anthropologists to strengthen the theory 
that Africa was the cradle of the entire 
human race. 





Roller Brush Restores 
Surface of Cloth 


HE rollerlike brush, shown 

said to be very effective in restoring 
the surface of fur, imitation fur, velvet 
and other fab- 
rics having a high 
pile, was recently 
invented by El- 
mer Hiatt, of 
Milford, Conn. 
The brush, which 
resembles 


below : 


¥ 


SOTMLEC- 
what the roller of 
a carpet sweeper, 
is mounted on a 
bar with two 
metal arms to 
which isattached 
a suitable han- 
Its bristles are stiff, and are set in 
such fashion that in going over the fabric 
they raise the nap that has been flattened 
down by wear. It ts said to take the curls 
and kinks out of fur and imitation fur and 
to give them the appearance of new goods. 

The roller brush will remove the shine 
from worn garments, it is claimed, by 
raising the nap. It can also be used for 
ordinary clothes brushing, removing dust 
and dirt more quickly and more thor- 
oughly than the usual brush. 





Aroller brush for furs 


dle. 
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Steel Closets Designed for Apartments 


HE use of metal equipment in the 
home is increasing all the time. 


Kitchen cabinets, tables, chairs, 
washing machines, and ironers have been 
in use for some time. Cupboards, too, of 
metal have been introduced with success. 
Beds of iron and steel are common. 
Dressers and other furniture are also 
being made of steel. 

The latest steel product for the home is 
a clothes vault. It comes in various sizes, 
ranging from the ordinary closet size for 
the small apartment to vaults big enough 
to hold large outfits of furs and other 
fabrics. Illustrated at the left is one type 
designed for the small apartment. It fits 
into a recess just as the regular closet 
does, and is supplied ready to set in place 
flush with the plastered walls. The door 
is stained to match the wooden trim of 
the rest of the room. 

The cost of installation is said to be 
moderate. These new clothes vaults are 
claimed to be absolutely moth-proof, and 
also to protect their contents from dust 
and dampness. They are being installed 
in many newly constructed apartments, 
and are said to be popular features. 





A Bow with a Sight 
SIGHT is part of every gun and in- 
sures accuracy. But a bow generally 

has no sight. Now Ed Iverson, an archery 

















expert, of Los Angeles, Calif., has made a 
few modern improvements on the ancient 
weapon to improve its aim. 

He is shown above with a bow that he 
has equipped with a sight, and claims this 
addition helps him to shoot straight. 
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Combination Axe Made of 
One Piece of Steel 


ITH head and handle of steel, 

forged and tempered in one piece, 
the handy new axe, illustrated above, is, 
by its very construction, unbreakable. 
The handle cannot work loose and come 
out, so there is no danger of the head’s 
flying off. A hand-hold of leather gives a 
firm grip, and the hand does not come in 
touch with the cold steel. This steel axe 
is said to be lighter in weight than the 
usual wooden handled ones. 

‘Two unusual features of this sturdy axe 
are a hook on the head that is useful for 
drawing out staples, as shown in the pic- 
ture, and a claw at the end of the handle 
for pulling nails. Its head, of course, can 
be used for hammering. For camping and 
odd jobs around the house, this axe is 
particularly useful. It is a handy tool to 
carry on an automobile at any time. 





Chromium Used in New 
Plating Process 
F ger long research, chromium, the 


hardest metal known, has been made 
by a new process available for plating. 
Chromium plating had been known for a 
long time to be possible, but until now it 
was not considered Commercially prac- 
ticable. The new process was discovered 
by H. E. Haring of the United States Bu- 
reau of Standards. 

Chromium is now being employed in 
making electrolytic plates for the faces of 
our dollar bills. By applying a thin layer, 
only 1/5,000 of an inch. thick, of chromi- 
um to these plates, their life is increased 
over twice that of case-hardened steel 
plates, and several times that of nickel- 
faced electrolytic plates without the 
application of chromium. 





Broom on Wheels Speeds Sweeping 


DEVICE that, it is claimed, enables 

a child to operate a four-foot broom 
usually requiring a strong man’s efforts, 
has been perfected by a San Francisco 
man. The broom is mounted on two rub- 
ber-tired wheels the height of the broom. 
Pushing down the handle throws the 
broom on the wheels and lifts it two or 
three inches off the floor. Lifting the 
handle sets the broom down on the floor 
ready to sweep. 

The broom is moved easily 
from one spot to another 
without lifting 1t off the floor. 
and the sweeper can operate 


it a great deal faster and 
with much less effort than an 
ordinary broom. It is 


claimed that a person can do 
fifty percent more work in a 
given time with this new de- 
vice than by the ordinary method. 










Four-foot 
broom with 
rubber-tired 
wheels for easy, 
rapid and clean 
work on floors 
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Pocket Wedge Locks Door 
As Securely As Key 


HE traveler who is inclined to be 
nervous and is not satisfied with the 
protection of the ordinary door lock in a 
hotel room may find the little wedge de- 
vice illustrated above a very useful acqui- 
sition. It is small enough to be carried in 
the pocket, but is said to be efficient in 
keeping intruders out of any room. 

The wedge slips under the door from 
the inside and holds the door so tightly it 
cannot be opened from the outside. Spikes 
keep the device from slipping. The cen- 
tral part of the wedge is attached to a 
cord, and can be pulled out quickly by 
the occupant of the room without his get- 
ting out of bed. 








Submarine Motion Pictures 


to Reveal Sea Secrets 
HE secrets of the ocean floor will soon 
be revealed by motion pictures, ac- 
cording to Dr. Paul Bartsch of the United 
States National Museum, Washington, 
who recently made an under-water cam- 
era hunt for fishes among the coral 
grottoes off the coast of Florida. 
With a specially constructed water- 
proof machine, he secured hundreds of 
deet of pictures of submarine life, and 
spent as much as five and a half hours ata 
time walking about on the sea bottom at 
a depth of twenty feet below the surface. 
At this comparatively shallow depth, he 
says, life is varied and abundant, because 
vorals and other small sea denizens re- 
nain in the midst of the breakers where 
he flow of the tide waters brings them 
ronstant fresh supplies of microscopic 
jants and animals for their food. The 
«amera man in these regions has little to 
fear from larger fish, he declares. 
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Lawn Mower Has Sulky for Operator 


EVEN acres of lawn mowed in a day, and riding while 
doing it on an easy spring seat. That is the way this 
work is done these days. At the right is seen a new mower 
with a sulky attached, and, to provide even more comfort, 
the sulky is equipped with rubber pneumatic tires. 
Built especially for lawn mowing work, the motor is 


strengthened to allow for the extra 
work of pulling the sulky and 
driver. This is said to insure long- 
er life to the machine by relieving 
the strain. It travels on its 
own power, and the knives 
are sharpened by this power 
with special reverse gears. 
The sulky is detached when 
cutting steepembankments. 

The mower has a safety 
clutch which slips when 
sticks or stones are met, to 
protect the knife. 





A Self-Cleaning Punch 


HIS new punch, below, it is claimed, 
never gets clogged. Fastened to a 
heavy spring inside the hollow punch is a 
plunger extending beyond the punch. 
When the tool is lifted after a hole is 
driven, the spring ejects the cutting from 
the punch, and it is then clean for further 
use. The illustration below shows how 
this new punch is operated. 
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Clogless punch and its unique eject- 
ing spring shown in open section 








Motor Boats Displace Gondolas in 


Venice 











HE picturesque 
gondola of Ven- 
ice is rapidly giving 


It is 
whether 


motor boat. 
doubtful 


disappear entirely 
from the Venetian 


place to the more 
prosaic and speedier 


the gondola will ever 


canals. For leisure- 
lv gliding along the 
Grand Canal and up 
the side canals, the 
gondola will always 
hold its own. But 
for rapid transit the 
motor taxi will dis- 
place it. In the pic- 
ture at the left is seen 
the type of motor 








Taxi boats on the Grand Canal, Venice, are displacing the gondolas. A 
couple of the famous old gondolas may be seen further up the canal 





boats that are now 
popular in Venice. 
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Motor -driven lawn 
mower with sulky for 
use by the operator 


THE ENGLISH GOVERNMENT is making ex- 
periments to end the use of horses in war. 
A mechanical research camp was recently 
established near Aldershot to improve 
army tractors for light artillery and to de- 
velop heavy trucks for military and com- 
mercial transportation to replace horses. 


LIGHT structural steel which can be 

used for small houses in much the 
same manner in which heavier beams are 
employed in skyscrapers has been per- 
fected recently by a Pittsburgh manufac- 
turer. The new steel, while light in 
weight, has greater proportional strength 
than any other steel so far produced. 
Hitherto lightweight steel was impossible 
because there was no known way of rolling 
it, but after many years the necessary 
rolling process has now been perfected. 
The new steel can be used for floors and 
roofs as well as for beams. 





Little Metal Mold Makes 
Neat Golf Tees 

QUICK and easy way to make a golf 

tee is provided by a little metal mold 
recently invented. Instead of trying to 
scrape up a tee with vour hands, or look- 
ing around for a convenient substitute, or 
using an_artifi- 
cial tee that you 
have to chase as 
well as the ball, 
all you have to 
do, it is claimed, 
is scoop up some 
wet sand in the 
aluminum = cup, 
illustrated at the 
right, pack it in 
tight by pressing 
against the side 
of the sand box, 
push on the top, 
and out comes 
the tee, as neat and firmly rounded as 
you could wish. It is not necessary to 
touch the sand with the hand. 

The cup is of simple construction and 
does not get out of order. It is very light 
and can be carried in your pocket. It 
helps your game, too, it is said, by giving 
just the right kind of a tee for a good 

drive. It speeds up the game, too, fans say. 





Making a golf tee 
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Handle Will 
Not Char 


A general complaint 
against the wooden han- 
dles on coffeepots is that 
the lower part chars from 
the heat of the metal and 
finally breaks away from 
its support. With the low- 
er crosspiece made of 
metal, the coffeepot handle 
which is shown at the 
right cannot scorch or 
burn, and hence lasts long- 
er. It can be put on a cof- 
feepot easily and quickly 


Kighteen Useful 


A Self-Basting Pressure Cooker; 
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A Self-Basting Cooker 


No basting with a spoon is necessary—you 
do not need even to take off the lid, when 
you use the new vacuum low-pressure cook 

er, above, in which the food bastes itself. 
The steam rising from the lower compart- 
ment condenses on the lid and drips through 
holes in the upper tray on which the food is 
placed. The cooker is for use on a gas burner 

















Drains or Fills Tubs 
The hose with faucet attachments 
shown below aids in quickly filling and 
draining washing machines and tubs. 
Attached to both hot and cold faucets, 
it is used for filling. Used with one fau- 
cet, it rapidly and completely sucks up 
the water from the tub like a syphon 








To Protect Your Shoes 


Rubber spats that are easily 
slipped on over shoes or slippers 
are shown at the right. They are 
intended to protect your stockings 
and the toes of your shoes against 
spattering and dripping while you 
are working in the kitchen. They 
are made in many interesting de- 
signs and there are also very ap- 
propriate rubber aprons to match 














Deodorant for Ice Box 
Contained in a wire receptacle 
is the specially prepared deod- 
orant, above, which keeps the 















A Help for Frying 


For deep fat frying, two 
folding hooks and a slide 
that can be pulled out, 
shown above, hold the 
wire basket over the pan 
while the excess fat is be- 
ing drained off. This is 
an advantage over the 
ordinary method of hold- 
ing the basket inthe hand 
while the fat is draining 
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refrigerator sweet and odorless. 
To renew its strength, it is placed 
in a hot oven for a couple of 
hours, in order that the collected 
odors may be thrown off, after 
which it becomes active again 


A Collapsible Dryer 


An excellent kitchen fitting is 
the clothes dryer, at the right, 
that takes up very little space. 
The rack is made of rustproof 
wire and holds twenty clothes- 
pins. When not in use, it folds 
flat up against the wall as seen 


in the picture at the farther right 
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Prevents Breaking 
Loaf of Cake 


Breaking a loaf of cake in tak- 
ing it out of the pan is to a 
cook a real calamity. The 
novel cake tin with a split rim, 
shown at the left, that locks 
with a metal clasp, averts this 
unpleasant possibility. The 
rim is unlocked by pressing a 
clasp, and then the base is 
easily removed, which leaves 
the cake in perfect condition 

















Curved Knife for Grapefruit 


Preparing the breakfast grapefruit takes but a 
few minutes with a curved grapefruit knife, 
shown above. Both edges have saw teeth, that 
cut the fruit from the skin quickly and cleanly 
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Household Aids 


Other Helps for the Homemaker 
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A Pliable Scraper 


The scraper at the left is 
made of metal, and is so 
curved on all sides that it 
fits in all corners of the 
pan, no matter what its 
shape. The metal is thin 
and pliable and bends 
easily, so that it will not 
scratch aluminum, It can 
also be used for turning 
meats, eggs or vegetables 
while they are cooking 




















- A Grater and Shredder 


Very convenient is said to be the com- 
bination grater and shredder which 
comes with a stand that can be placed 
over a shallow bowl as seen below. It 
can be used for slicing potatoes for frying 
by the use of a special attachment, 
which is useful also for other vegetables 


| 
Table Hides Ironer 


A small table that fits snugly into one corner 
of the kitchen no one would ever suspect to 
be merely covering the compact ironer 
ae | shown above. When the ironer is rot in use, 
jai | E ) | all its mechanism is completely covered by 
| a top that changes it into a very handy 
| kitchen table. Illustration shows it at work 








A New Potz ; > 

Tongs for Lifting A New Potato Cutter 
Kitchen tongs in three ' 
different lengths, Nata ae 
above, make a handy 
kitchen set. The small- 
est is for bacon, toast 
or cracked ice; the me- 
dium size for corn, hot 
vegetables, small 
pieces of meats; the 
large size for baked 
potatoes or hot dishes 





Cutting potatoes for French 
frying is ordinarily a lengthy, 
uninteresting task. But using 
the cutter shown in the picture 
at the left, with one stroke a 
whole potato is cut in neat 
and even strips for French 
frying. This cutter is made of 
metal, honeycombed in squares 


















Roller Bearing Rings 
for Shower Curtains 





“* 

Curtains around showers fe 

4 have a disagreeable habit 3 e 
a of sticking and refusing to 

c budge when you try to 7 


move them. The roller 
bearing rings for shower 
curtains illustrated at the 

















e right are said to obviate 

a this difficulty. A slight pull 

s makes them glide along the 

s 1 oothly and easily i ‘ ’ =o 

; pole sm y Pie Crust Crimper 








and Vent Cutter 











Grandmother used to crimp 
the edges of her pies with a 
fork, and cut steam vents with 
a knife. You can do both more 
quickly with the little tool, 
above, that crimps the edge 
and cuts off surplus crust at 
the same time. It has pro- 
jections for making air vents 


New Type of Kettle 
Averts Scalding 
While Filling 


To eliminate the danger of 
scalding while removing 
the lid or filling a tea- 
kettle containing boiling 
water, a novel kettle, 
shown at the left, with an 
opening in front of the 


An Adjustable Toaster 
for an Open Fire 














usual lid and the handle, is 
being manufactured. This 
opening has a special cap 
to prevent the steam from 
escaping and causinginjury 








Toast can be made at the fire- 
place without burning one’s 
fingers by using the new 
jointed toasting fork on a ped- 
estal, that may be seen at the 


a left. It can be set in any 
e, position desired, and does not 
at have to be held with the hands 
ly 





oe. ia 


DMDIiTyY 





AD Csrrearsron AsArrary ry, i 


rm 





POPULAR SCIENCE MONTHLY 


Helps for Radio Beginners 
You Can Lengthen the 
Life of Your Tubes 


Where to Put the Batteries 


OOD vacuum tubes are absolutely 
(5 necessary to get worth-while radio 
reception. You can change the 
circuit, use different coils or condensers, 
or entirely rebuild the set and still bring 
in the broadcast music or speech; but no 
matter how you shift things around, your 
results still depend entirely on the vac- 
uum tubes. 

Consequently, the beginner should 
firmly fix in his mind the idea that vac- 
uum tubes must be treated carefully. 
The commonest way in which radio tubes 
are abused is to turn the rheostat too far 
in an endeavor to increase the volume 
when it is not loud enough owing to fading 
or poor receptive conditions that cannot 
be blamed on the receiver at all. 

Of course, if you drop a vacuum tube 
and the glass breaks, there is no question 
as to its further usefulness—it jis simply 
junk. But considerable damage can be 
done to vacuum tubes without actually 
breaking the glass, by rough handling 


THE 
SYMBOL 





WHAT IT 
STANDS FOR 














A’ BATTERY 





when you put them into or take them out 
of sockets. The glass is cemented to the 
base and an extra vigorous twist may 
loosen the cement and tear the delicate 
connecting wires away from the prongs 
in the base. 

Remember that the glass bulb of a 
vacuum tube contains some small metal 
pieces surrounded by the nearest thing to 
nothing at all that is now commercially 
possible. The slightest crack will permit 
air to leak into this high vacuum and 
ruin the tube completely. 


OU can put your radio batteries, 

both A and B, at any convenient 
point. It is not necessary to have them 
within a few feet of the radio receiver. 
But no matter where you put them, you 
must do a careful job of wiring to avoid 
trouble. 

If you wish to put the batteries in the 
cellar or in the closet of a near-by room, 
use heavy wire for the A-battery. It 
takes power to force electric current 
through wire in proportion to the dis- 
tance it has to travel and the size of the 
wire. You can get good results by wiring 
up your storage battery with rubber- 
covered wire as small as No. 18 if the 
battery is not over three feet from the 
set; but, if you increase this distance to 
twenty or thirty feet, be sure to connect 
up your storage or dry cell A-battery with 
wire not smaller than No. 12. 

Good insulation is worth while on the 
A-battery wiring because a short circuit 
may result in red-hot wires and a serious 
fire. 

The size of the wires leading to your 
B-battery is not important no matter 
how far they are from your set, because 
the amount of current they carry is ex- 
tremely small and the voltage is high. 
Well insulated wire is a good idea, how- 
ever, because a short circuit will ruin 
five or six dollars’ worth of dry cell B- 
batteries in a few minutes. 


ERE are a few more of the symbols 
ordinarily used in radio wiring dia- 
grams. Opposite each one is a picture of 
the part in the radio circuit it represents. 
Basically, a so-called “tickler coil” is 
just like any other radio coil except that 
in most circuits it is mounted on a shaft 
so it can be rotated. In some wiring dia- 
grams, this motion is indicated by a thin 
arrow through the tickler coil and the 
coil it affects, but generally the fact that 
the coil is mounted so it can be rotated is 
mentioned in the description accompany- 
ing the diagram. 

An audio transformer used for ampli- 
fying the signals at audio frequencies in a 
receiver consists of two coils of wire 
wound on a closed iron core. While each 
manufacturer has his own ideas about the 
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Should Be Handled Like Eggs 


Care should be taken in putting vacuum tubes 
into the socket and taking them out. An extra 
hard twist may loosen the cement and tear the 
delicate wires away from the prongs at the base 


external shape, the theory of operation 
and the general arrangement of the parts 
inside is always the same. The symbol 
shown on this page for the audio trans- 
former indicates the two coils, and the 
parallel lines between them indicate the 
core. The coils are actually wound 
around the iron core, and a true diagram 
should show this, but so many crossing 
lines would be confusing; consequently 
the method shown has become standard 
for radio diagrams. 

A fixed condenser consists of metal 
plates separated by thin sheets of mica. 
The symbol for this part is two parallel 
lines as shown. A figure, such as “*.0005,”’ 
printed next to the symbol, gives the 
capacity rating of the condenser in mi- 
crofarads that is needed at this point in 
the circuit. 

The symbol for all kinds of batteries is 
a series of short and long parallel lines. 
Formerly the number of pairs of lines 
indicated the number of cells in the bat- 
tery, but at present this rule is not fol- 
lowed. The same symbol is used to rep- 
resent storage batteries and dry cells, so 
you must depend on the description ac- 
companying the drawing for information 
as to the type and voltage of battery the 
symbol stands for. 








A B C’s of Radio 

AREFUL tuning has a lot to do 

with the quality of music that 
comes out of the loudspeaker. If, 
for instance, the dial that adjusts 
the wave length of the receiver is : 
moved a trifle from the point where 
it should be to receive the station 
with maximum volume, the quality 
falls off slightly as the music be- 
comes weaker. Thisis becausesome |: 
of the wave carrying the music is 
lost, and explains why it is not a 
good idea to regulate the volume by 
tuning out the signal. 

For best quality, the set should 
be tuned to the proper wave length 
as accurately as possible, and the 
volume should be cut down, if it is : 
too strong, by means of the volume 
control knob. 
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our Radio in Hot Weather 


How to Get Good Reception despite Summer Disturbances 


O YOU, as well as to millions of 
others, radio has become a steady 
source of good music and enter- 
tairiment. You no longer consider your 
radio receiver a noveltv—a fascinating 
and uncanny piece of electrical machin- 
ery to play with in odd moments and to 
be forgotten the minute summer recep- 
tion troubles interfere with broadcasting. 
And with the increased number of 
broadcasting stations operating on high 
power, there really is no reason why you 
should not get satisfactory results in 
spite of static and the other disagreeable 
effects that accompany hot 
summer weather. 
Assuming that your re- 
ceiver has been operating 
perfectly all through the 
winter, your first job is to 


By Jounx Carr 


or higher, vou can be pretty sure that it 
is still in condition to give quiet service. 

Storage B-batteries are in a class with 
storage A-batteries because they work 
in the same way. You must keep them 
properly charged and filled with water, 
and it is particularly important that vou 
keep the wire connections free from cor- 
rosion, for, with many types of radio 
receivers, a very loud high-pitched howl 
will develop if a high and irregular resist- 
ance is introduced into the circuit at this 
point. 

Weak socket springs that make poor 


MAKE SURE THAT TUBES 
ARE NOT DEAD 





























TEST ALL WIRE 
CONNECTIONS 


enough to make it worth making a test. 

A satisfactory indoor antenna can be 
made by stringing from ten to thirty 
feet of ordinary bell wire around the 
picture molding. The nearer vou are to 
vour favorite station, the shorter the 
indoor antenna can be for satisfactory 
reception. 


HE fact that vou put up an indoor 

antenna does not mean that you 
have to abandon the use of the outdoor 
antenna altogether. You can get a single- 
pole, double-throw switch and arrange 
the wiring so that you can 
shift to the long antenna 
when vou want to amuse 
yourself on nights when the 
static is not bad by trving to 


bring in distant stations. 
: TUNE IN g 

make sure that the set itself YOUR LOCAL There is no adjustment vou 
is not intensifying the noises. |{NSPECT STATIONS = can make to your loudspeak- 
Radio service men claim that MOVING — er itself that will reduce the 
at least ninety Y cent of est static without cutting down 
their trouble calls turn out the music or speech in the 
to be either dead batteries or USE INDOOR) same proportion. But there 
worn-out tubes. So test vour ciiiiiaialeiae can onan is one stunt that seems to 
‘ sriae ¢ ake ¢« 2 ‘ i . neo , » ‘ ‘ 1; 
—— _ a that SHOULD MAKE | iS BAD work pre “4 = ——— that is 
they are in topnotch form. GOOD CONTACT to move the loudspeaker into 
The A-battery that heats l another room and then turn 
the filaments in your tubes ou more volume than vou 
should be checked up with a TEST YOUR B- ‘dinarily use. Ofte . 
"si oon and distilled Wa- | SBATTERIES eles il s wre a b — 
; Sp eagge a age WITH VOLT- ahr hernernieekeeie 
ter added if the solution is METER and clearer. This is probably 
down to the tops of the in- due to the fact that the sus- 
sulators. If you have taken tained vibrations of the music 
good care of your battery and CLEAN TOP AND carry much better than the 
recharged it at regular in- I CONNECTIONS TO rasping and clicking noises 

tervals, the chances are that A-BATTERY of static. 


it is in good condition. 

There is a possibility, how- 
ever, that the connecting 
wires have become corroded 
at the terminals of the bat- 
tery. Corrosion at this point sometimes 
causes noises, but more often the effect 
is to make the current flow fluctuate in 
such a way that the filaments in the tubes 
become alternately brighter and dimmer 
and the volume from the loudspeaker 
changes just as it does when the signal 
actually fades in and out. Sometimes 
frying and crackling noises are produced 
when the top of the battery is covered 
with a moist slime made up of dust and 
battery solution, but usually the only 
resul* of this type of leakage is a loss of 
current that makes the battery run down 
more quickly than it should. It will pay 
to keep the battery clean on that account. 


RY cell B-batteries, when they are 

nearly run down, will often produce 
sizzling and crackling noises that sound 
just like real static. The remedy is new 
batteries, of course, but don’t buy a 
whoie new set of B-batteries until you are 
sure that the ones now connected to your 
set are to blame for the noise. Testing 
them with a volt meter will settle this 
point. If a 45-volt block reads 3714 volts 











How to test your set to get the best results in summer 


contact with tube prongs, moving con- 
tact fingers on rheostats, loose binding 
posts, or other poor connections, are all 
possible sources of noises that may play 
hob with your reception. 

After you have made sure that vour 
set itself is right, the next step is to check 
up on the antenna connections. Consist- 
ent, long-distance reception with quality 
sufficient to be enjoyable is almost an 
impossibility in summer no matter what 
kind of a radio set you have. For most 
of us it is fortunate, therefore, that the 
local stations put on such fine programs. 
If vou have a multi-tube set and vou are 
located within a few miles of one or more 
broadcasting stations, you will find it 
worth your while to investigate the use of 
a short indoor antenna. You really don’t 
need the outdoor antenna for local recep- 
tion, and you have probably found it 
necessary to turn down the volume con- 
trol quite a bit when you are tuned-in to 
these stations. With an indoor antenna. 
vou will find it necessary to turn up vour 
volume control; but in most cases it will 
be found that the static noises are reduced 


And placing your loud- 
speaker some distance from 
your radio receiver is a 
mighty good plan all the 
year round. If you keep the 
loudspeaker on top of or right beside the 
set, the strength of the music is such that 
it is difficult to tune properly. Moving 
the loudspeaker to the other side of the 
room has another advantage. It prevents 
the possibility of what is known as 
“audio feed back.” This trouble is often 
the cause of particularly mystifying 
howls and squeals. The actual vibrations 
in the air produced by the loudspeaker 
may vibrate the detector tube in your 
receiver, and the tube turns them into 
electrical impulses which are amplified 
and again come out of the loudspeaker. 
The vicious circle is repeated again and 
again until a terrific howl is sometimes 
produced. 


ON’T waste vour money on devices 

sold for the purpose of eliminating 
static. The Popular Science Institute of 
Standards has tested many such devices, 
but so far not one has proved of any prac- 
tical value. In every test it was found 
that, if the device reduced static at all, 
it also reduced the signal strength in the 
same proportion, 
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Study the Wiring 
Very Carefully 
Improving your old 
radio receiver is not at 
all difficult, but you 
must be careful to 
make sure that you are 
on the right track be- 
fore you start cutting 
and changing the am- 
plifier wiring in the set 


NOMEHOW that radio receiver you 
bought or built three or four years 
ago doesn’t seem to sound as well 

as it used to. Probably you get the 
broadcast stations about as well as ever, 
but they sound tinny and the voices are 
either muffled or raspy. 

The chances are that nothing has gone 
bad in your set. Electrically and mechan- 
ically it is still as good as it was the day 
you first put it in service. 

What has happened is that your radio 
set is no longer up-to-date. Later models 
of home built and factory made sets far 
surpass it in the quality of reproduction. 
You have heard some of these modern sets 
in the dealer's store or in your friends’ 
homes, and the natural music and under- 
standable voices have made your set 
sound like a toy phonograph by com- 
parison. 


( F COURSE, the simplest remedy for 

this state of affairs is to buy one of 
the latest styles of radio sets after you are 
satisfied that it will give you the kind of 
reproduction you want. Another way is 
to build yourself a new set using modern 
parts In a circuit designed to produce the 
best possible quality. A third practical 
plan is to modernize your radio set and 
bring it up to present standards. 

Assuming that for good and sufficient 
reasons vou decide on the third course, 
vour first job is to make a careful study 
of the internal arrangement of your radio 
receiver. Get out vour ruler and carefully 
measure the space now occupied by the 
audio frequency amplifving transformers. 
Determine, also, the limit of space avail- 
able, for when you try to install any of 
the modern types of audio transformers 
such as are illustrated in Fig. 5 you will 
find that they are in most cases much 
larger than the instruments now in your 
set. 

And if vou decide to use resistance- 
coupled audio amplification instead of 
transformer-coupled, you will need to 
find extra room in your set for a three- 
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stage outfit such as is shown in Fig. 4. 
As far as relative amplification is con- 
cerned, three stages of resistance-coupled 
amplification are about equal in volume 
to two stages when transformers are used. 
It will be for you to decide which type 
of amplification to use. Both give fine 








We Will Help You! 


END for the list of radio appa- 
; ratus approved by the Popular 
Science Institute of Standards. It 
will help you to choose trustworthy 
parts to modernize your old radio 
set. 

Also, perhaps there are some pe- 
culiar features about your particular 
problem. We will be glad to help 
you solve them. Explain your diffi- 
culties as completely as possible and 
include a large, rough pencil sketch 
showing the instruments and wiring 
in your receiver. It will be returned 
to you with the proper changes 
marked in red pencil. Address your 
letter: Radio Editor, POPULAR 
SCIENCE MONTHLY, 250 Fourth 
Avenue, New York City. 
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to Improve Your Old Set 


Installing Modern Transformers 
or Reststance-Coupled Units 
Gives Wonderful Tone 


e 

quality when they are properly installed. 

At any rate, the problem of moderniz- 
ing your radio receiver is chiefly a matter 
of removing the parts in your set that 
perform this function and substituting 
modern instruments and wiring arrange- 
ments. Distortion and poor quality re- 
production are sometimes produced in 
the radio frequency amplification and 
detector stages in radio receivers, but 
most of the trouble is in the audio end. 

Possibly you are unfamiliar with the 
rarious parts in your radio set. Fig. 5 
will help you to determine which are the 
audio transformers, as the instruments in 
your set will be of the same general type. 
Each one has four wires running to it, and 
your task is to remove these two instru- 
ments, bolt the modern ones in place, and 
connect the wires to the terminals of the 
new transformers. Disconnecting and re- 
moving the old transformers is a simple 
proposition. Bolting the new transform- 
ers in place is also easy. But you may 
have some trouble with the wiring if the 
receiver is factory built and the terminals 
of the old transformers are not marked. 
Fig. 3 will help you on this point. Note 
that there are always four terminals on an 
audio transformer. Two of them are 
marked “P” and “B,” with “Primary” 
or “PRI” marked on the frame of the 
instrument between them. The other two 
are marked “G” and * F,” with “Second- 
ary” or “SEC” in line with them on the 
frame. 


LL modern transformers are marked 
and, if the old instruments in your 

set are also marked, it is simply a matter 
of connecting the new in place of the old. 
If not, you will have to identify them by 
the wiring. The “B” terminals are always 
connected to the binding posts on the 
back of the set which are marked “B 
AMP” and “B DET.” The “F” termi- 
nals of the transformers are connected 
either to the filament wiring or to the 





Fig. 1. The completely assembied resistance-coupled amplifier unit above will give 
remarkably fine reproduction. It will replace the audio amplifier end of your set 
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As It Should Be 


Fig. 2. After you have 
modernized the audio am- 
plifier in your set, the wir- 
ing should be as shown 
above. Note the two heavy 
lines indicating the wires 
to the extra binding posts. 
Up-to-date transformers 
and a power tube in the 
last stage will give you ex- 
cellent quality and volume 
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Fig. 4 


CONNECTS TO “P” TERM CONNECTS TO “6” 
ON SOCKET OF TERMINAL ON 

PRECEDING TUBE SOCKET OF 
(DETECTOR OR FOLLOWING TUBE 
in 1ST AUDIO) B (1S™ OR 2NO AUDIO) 

~ HH} t | 

: jl i ‘, ALWAYS GOES TO GOES TO FILAMENT 
; +B DET. OR +B AMR WIRING OR “=C” 
BINDING POST BINDING POST 

Fig. 3 











Transformers Are 
Wired This Way 
’ Fig. 3. Check up the wir- 
ing in your radio set, as 
above, and you will find it 
easy to determine the cor- 
rect connections for new 
audio transformers you in- 
tend to fit. If terminals 
are marked as shown 
above, the problem is 
greatly simplified for you 


With Resistance Coupling 


The special resistance-coupled amplifier 
unit, left, will take the place of apparatus 
shown in Fig. 2. At right end is the detec- 
tor tube socket. The rheostat can be 
mounted as shown or it can be used on the 
front panel marked “‘amplifier.’’ Follow 
instructions which are packed with unit 








binding post marked “Minus C.”” The 
“G” terminal of the last audio trans- 
former is always connected directly to one 
of the terminals of the socket that holds 
the last tube, and the “G” terminal goes 
to the similar terminal on the next to the 
last tube. A study of Fig. 2 will help 
you. Be sure you are right before you 
disconnect any wires at all. 

The mere substitution of modern trans- 
formers for out-of-date ones in an old set 
will effect a great improvement in the 
quality, even if no other changes are made; 
but the improvement will be still more 
marked if you also arrange your set for 
the use of one of the new types of power 
tubes. And this extra advantage can be 
gained with little additional work, as you 
will have to disconnect all of the wires 
involved when you install the trans- 
formers. 


HE proper use of a power tube re- 
quires just two changes in your pres- 
ent wiring regardless of how it is now 
connected up. One is to fit a new binding 
post at the back of the set as shown in 
the diagram of Fig. 2, and connect the 
loudspeaker jack or one binding post 
to it. Then you fit another extra binding 
post and connect the * F” terminal of the 
same transformer to it. 
There are power tubes 
available for use in place of 
standard storage battery 
tubes or those of the three- 
volt, dry cell type, and the 
manufacturers pack with 
each tube an instruction 
sheet giving the proper B 
and C battery voltages to 
use with the particular tube 
in the package. Follow the 
manufacturer’s recommen- 
dations on this point. 
There are several makes 
of resistance-coupled am- 
plifier units now on the 
market. They take the 
place of all the wiring and 
instruments in your set be- 


Fig. 5 


yond the detector tube. Fig. 1 shows 
a typical hook-up for a circuit arrange- 
ment of this kind. On resistance-coupled 
amplifier units, there are always a number 
of binding posts carefully marked as 
are the binding posts on your radio 
set. After you have removed the two 
audio transformers and the two last 
tube sockets and fitted the resistance- 
coupled amplifier in place of them, you 
should connect the detector circuit to the 
amplifier unit and wire up the batteries 
to the binding posts on the amplifier unit 
as well as to the binding posts on the 
back of your set. Be careful not to con- 
nect the wire from the minus end of the 
B-battery to more than one binding post. 
You can connect this wire to either the 
minus B binding post on the back of 
your set or to the minus B binding post 
on the amplifier unit, but not to both. 
There is one other arrangement that 
will appeal to a number of radio fans, 
particularly those who are located in the 
larger cities where many stations are re- 
ceived with so much volume that the set 
is rarely operated on full power. Ina case 
of this kind, it is possible to substitute 
one stage of resistance-coupled amplifica- 





Modern Transformers Give Fine Quality 


Startling improvements have been made in last two years in audio transformers, 
types of which are shown above. They reproduce high and low notes far better 


tion for the second transformer-coupled 
stage in your set. The result will be a 
great improvement in the quality, al- 
though the volume will be somewhat less. 

If you are interested in changing your 
set in this way, look over Fig. 1 again and 
you will note a small instrument at the 
left end resembling a tubular grid leak 
mounting built to hold two grid leaks 
instead of one. And that is just what it 
actually is, except that a coupling con- 
denser is concealed in the base. This 
resistance coupler mounting can be sub- 
stituted in your set for the last trans- 
former. The procedure is the same as for 
another transformer. The four terminals 
are marked as are transformer terminals 
and should be connected in the same way. 
Because of its small size, there will be 
no difficulty in fitting it into the allowed 
space. 


O USE a power tube in the resistance- 

coupled stage is also a good idea if 
you want best quality, and the directions 
given for the use of a power tube with 
a transformer apply in the same way. In 
other words, the “B” terminal of the 
resistance coupler unit should be con- 
nected to the extra, high-voltage binding 
post, and the “F” terminal of the coupler 
to the extra C-battery 
binding post. In this case 
the high voltage is applied 
to the plates of all the 
amplifier tubes. 

The chances are that you 
will want to buy a new 
loudspeaker to obtain the 
full benefit of the high qual- 
ity reproduction from your 
improved radio receiver. 

The Popular Science In- 
stitute of Standards radio 
laboratory has tested and 
approved a number of mod- 
ern audio transformers and 
resistance-coupled outfits, 
and a list will be sent to 
any of our readers on re- 
ceipt of request. 
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Installing Modern Transformers 
or Reststance-Coupled Units 
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Study the Wiring 
Very Carefully 
Improving your old 
radio receiver is not at 
all difficult, but you 
must be careful to~ 
make sure that you are 

on the right track be- 
fore you start cutting 
and changing the am- 
plifier wiring in the set 


OMEHOW that radio receiver you 
bought or built three or four years 
ago doesn’t seem to sound as well 

as it used to. Probably you get the 
broadcast stations about as well as ever, 
but they sound tinny and the voices are 
either muffled or raspy. 

The chances are that nothing has gone 
bad in your set. Electrically and mechan- 
ically it is still as good as it was the day 
you first put it in service. 

What has happened is that your radio 
set is no longer up-to-date. Later medels 
of home built and factory made sets far 
surpass it in the quality of reproduction. 
You have heard some of these modern sets 
in the dealer’s store or in your friends’ 
homes, and the natural music and under- 
standable voices have made your set 
sound like a toy phonograph by com- 
parison. 


O*, COURSE, the simplest remedy for 
this state of affairs is to buy one of 
the latest styles of radio sets after you are 
satisfied that it will give you the kind of 
reproduction you want. Another way is 
to build yourself a new set using modern 
parts in a circuit designed to produce the 
best possible quality. A third practical 
plan is to modernize your radio set and 
bring it up to present standards. 

Assuming that for good and sufficient 
reasons you decide on the third course, 
your first job is to make a careful study 
of the internal arrangement of your radio 
receiver. Get out your ruler and carefully 
measure the space now occupied by the 
audio frequency amplifying transformers. 
Determine, also, the limit of space avail- 
able, for when you try to install any of 
the modern types of audio transformers 
such as are illustrated in Fig. 5 you will 
find that they are in most cases much 
larger than the instruments now in your 
set. 

And if you decide to use resistance- 
coupled audio amplification instead of 
transformer-coupled, you will need to 
find extra room in your set for a three- 
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stage outfit such as is shown in Fig. 4. 
As far as relative amplification is con- 
cerned, three stages of resistance-coupled 
amplification are about equal in volume 
to two stages when transformers are used. 
It will be for you to decide which type 


of amplification to use. Both give fine 








We Will Help You! 


GEND for the list of radio appa- 
ratus approved by the Popular 
Science Institute of Standards. It 
will help you to choose trustworthy 
parts to modernize your old radio 
set. 

Also, perhaps there are some pe- 
culiar features about your particular 
problem. We will be glad to help 
you solve them. Explain your diffi- 
culties as completely as possible and 
include a large, rough pencil sketch 
showing the instruments and wiring 
in your receiver. It will be returned 
to you with the proper changes 
marked in red pencil. Address your 
letter: Radio Editor, POPULAR 
SCIENCE MONTHLY, 250 Fourth 
Avenue, New York City. 
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quality when they are properly installed, 

At any rate, the problem of moderniz- 
ing your radio receiver is chiefly a matter 
of removing the parts in your set that 
perform this function and substituting 
modern instruments and wiring arrange- 
ments. Distortion and poor quality re- 
production are sometimes produced in 
the radio frequency amplification and 
detector stages in radio receivers, but 
most of the trouble is in the audio end. 

Possibly you are unfamiliar with the 
various parts in your radio set. Fig. 5 
will help you to determine which are the 
audio transformers, as the instruments in 
your set will be of the same general type. 
Each one has four wires running to it, and 
your task is to remove these two instru- 
ments, bolt the modern ones in place, and 
connect the wires to the terminals of the 
new transformers. Disconnecting and re- 
moving the old transformers is a simple 
proposition. Bolting the new transform- 
ers in place is also easy. But you may 
have some trouble with the wiring if the 
receiver is factory built and the terminals 
of the old transformers are not marked. 
Fig. 3 will help you on this point. Note 
that there are always four terminals on an 
audio transformer. Two of them are 
marked “P” and “B,” with “Primary” 

r “PRI” marked on the frame of the 
instrument between them. The other two 
are marked “G” and “‘F,”’ with “‘Second- 
ary” or “SEC” in line with them on the 
frame. 


LL modern transformers are marked 
and, if the old instruments in your 

set are also marked, it is simply a matter 
of connecting the new in place of the old. 
If not, you will have to identify them by 
the wiring. The “B” terminals are always 
connected to the binding posts on the 
back of the set which are marked “B 
AMP” and “B DET.” The “F” termi- 
nals of the transformers are connected 
either to the filament wiring or to the 





Fig. 1. The completely assembled resistance-coupled amplifier unit above will give 
remarkably fine reproduction. It will replace the audio amplifier end of your set 
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As It Should Be 


Fig. 2. After you have 
modernized the audio am- 
plifier in your set, the wir- 
ing should be as shown 
above. Note the two heavy 
lines indicating the wires 
to the extra binding posts. 
Up-to-date transformers 
and a power tube in the 
last stage will give you ex- 
cellent quality and volume 
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Transformers Are 
Wired This Way 


Fig. 3. Check up the wir- 
ing in your radio set, as 
above, and you will find it 
easy to determine the cor- 
rect connections for new 
audio transformers you in- 
tend to fit. If terminals 
are marked as shown 
above, the problem is 
greatly simplified for you 


With Resistance Coupling 


The special resistance-coupled amplifier 
unit, left, will take the place of apparatus 
shown in Fig. 2. At right end is the detec- 
tor tube socket. The rheostat can be 
mounted as shown or it can be used on the 
front panel marked ‘“amplifier.”” Follow 
instructions which are packed with unit 








binding post marked “Minus C.” The 
“G” terminal of the last audio trans- 
former is always connected directly to one 
of the terminals of the socket that holds 
the last tube, and the “G”’ terminal goes 
to the similar terminal on the next to the 
last tube. A study of Fig. 2 will help 
you. Be sure you are right before you 
disconnect any wires at all. 

The mere substitution of modern trans- 
formers for out-of-date ones in an old set 
will effect a great improvement in the 
quality, even if no other changes are made; 
but the improvement will be still more 
marked if you also arrange your set for 
the use of one of the new types of power 
tubes. And this extra advantage can be 
gained with little additional work, as you 
will have to disconnect all of the wires 
involved when you install the trans- 
formers. 


HE proper use of a power tube re- 
quires just two changes in your pres- 
ent wiring regardless of how it is now 
connected up. One is to fit a new binding 
post at the back of the set as shown in 
the diagram of Fig. 2, and connect the 
loudspeaker jack or one binding post 
to it. Then you fit another extra binding 
post and connect the “F”’ terminal of the 
same transformer to it. 
There are power tubes 
available for use in place of 
standard storage battery 
tubes or those of the three- 
volt, dry cell type, and the 
manufacturers pack with 
each tube an_ instruction 
sheet giving the proper B 
and C battery voltages to 
use with the particular tube 
in the package. Follow the 
manufacturer’s recommen- 
dations on this point. 
There are several makes 
of resistance-coupled am- 
plifier units now on the 
market. They take the 
place of all the wiring and 
instruments in your set be- 


Fig. 5 





yond the detector tube. Fig. 1 shows 
a typical hook-up for a circuit arrange- 
ment of this kind. On resistance-coupled 
amplifier units, there are always a number 
of binding posts carefully marked as 
are the binding posts on your radio 
set. After you have removed the two 
audio transformers and the two last 
tube sockets and fitted the resistance- - 
coupled amplifier in place of them, you 
should connect the detector circuit to the 
amplifier unit and wire up the batteries 
to the binding posts on the amplifier unit 
as well as to the binding posts on the 
back of your set. Be careful not to con- 
nect the wire from the minus end of the 
B-battery to more than one binding post. 
You can connect this wire to either the 
minus B binding post on the back of 
your set or to the minus B binding post 
on the amplifier unit, but not to both. 
There is one other arrangement that 
will appeal to a number of radio fans, 
particularly those who are located in the 
larger cities where many stations are re- 
ceived with so much volume that the set 
is rarely operated on full power. Ina case 
of this kind, it is possible to substitute 
one stage of resistance-coupled amplifica- 





Modern Transformers Give Fine Quality 


Startling improvements have been made in last two years in audio transformers, 
types of which are shown above. They reproduce high and low notes far better 


tion for the second transformer-coupled 
stage in your set. The result will be a 
great improvement in the quality, al- 
though the volume will be somewhat less. 

If you are interested in changing your 
set in this way, look over Fig. 1 again and 
you will note a small instrument at the 
left end resembling a tubular grid leak 
mounting built to hold two grid leaks 
instead of one. And that is just what it 
actually is, except that a coupling con- 
denser is concealed in the base. This 
resistance coupler mounting can be sub- 
stituted in your set for the last trans- 
former. The procedure is the same as for 
another transformer. The four terminals 
are marked as are transformer terminals 
and should be connected in the same way. 
Because of its small size, there will be 
no difficulty in fitting it into the allowed 
space. 


O USE a power tube in the resistance- 

coupled stage is also a good idea if 
you want best quality, and the directions 
given for the use of a power tube with 
a transformer apply in the same way. In 
other words, the “B” terminal of the 
resistance coupler unit should be con- 
nected to the extra, high-voltage binding 
post, and the “F” terminal of the coupler 
to the extra C-battery 
binding post. In this case 
the high voltage is applied 
to the plates of all the 
amplifier tubes. 

The chances are that you 
will want to buy a new 
loudspeaker to obtain the 
full benefit of the high qual- 
ity reproduction from your 
improved radio receiver. 

The Popular Science In- 
stitute of Standards radio 
laboratory has tested and 
approved a number of mod- 
ern audio transformers and 
resistance-coupled outfits, 
and a list will be sent to 
any of our readers on re- 
ceipt of request. 
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Some Radio Oddities 





Mammoth Radio 
Set Built for 
Explorer 


The fourteen-tube radio 
set, above, is now being 
used by G. D. Bricker, 
mining engineer, on his 
exploration tour in South 
America. It was  con- 
structed by Robert L. 
Gaston and Fred Jewell, 
who are shown giving the 
huge outfit a final inspec- 
tion. It is of the super- 
heterodyne type and in- 
cludes a tremendously 
powerful five-stage ampli- 
fier of the impedance type 





Clock Starts and Stops Receiver 


A Japanese inventor, Ushichiro Tokumi, has just perfected this novel 
clock, above, that switches on the radio at any predetermined time 
and also turns it off in the same convenient way. A special dial sets it 


Complete Station in Miniature 


At a recent show, Frank Frimerman exhibited this astonishingly 
complete model of his radio station 2FZ, right. Every detail is 
so perfect that a photo duplicates a view of the real station 
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Tape Sends Radio Calls 


At station 2ZV, Richmond Hill, 
Long Island, the short-wave trans- 
mitter above has been arranged 
with a special mechanism that sends 
radio calls automatically by means 
of a tape. At scheduled times in re- 
cent weeks this apparatus was used 
to send calls to Arctic expeditions. 
It is expected that these steady 
signals will be of great assistance in 
the handling of all radio messages 


2,000 Feet Underground 


At the left George W. Miller and 
John Pfost testing the quality of 
radio reception in the Cave of the 
Winds, Manitou, Colorado, 2,000 feet 
below ground. The six-tube neutro- 
dyne receiver was set up in the 
‘“‘Bridal Chamber” among stalac- 
tites estimated by geologists to be 
more than 5,000 years old. The 
experimenters report it was easy to 
bring in stations at distances up to 
1,000 miles, with very little static 
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Shock Absorbers Easily Put On 


This powerful shock absorber will appeal 
to the owner who likes to do his fitting 
himself, as a complete set of them can be 
fitted in about twenty minutes with the 
aid of ordinary wrenches. No drilling or 
machine work is needed for installing them 














Thief-Proof Lock for Spare Tire 





Helpful kK 
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A Unique New Wheel Puller 


Designed for use on all cars built with hub 
caps threaded sixteen threads to the inch, 
which includes nearly all cars except the 
Ford and Chevrolet, the device shown 
below recuts crossed or battered threads 
as well as pulling wheels. The large bolt 
in the center is used to apply pressure to 
the end of the shaft while the other bolt 
adjusts the three 
threaded jaws to the 
correct diameter of axle 





Crank Adjusts Bands 


The remarkable outfit, below, is fitted to 
the transmission of the Ford car, and, by 
way of holes bored through the floor board, 
a small hand crank can be used to turn the 
projecting rods. It requires but a few 
seconds’ time to adjust all three bands 
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Your Car 
















Light Aids Hand Signaling 


This newest motoring help is ordinarily in a 
bracket on the dash where it serves as a dash 
light, but it can be instantly shifted to the hand 
and serves to illuminate it so that the driver 
behind will be sure to observe the signal at once 


set 


This new lock, above, takes the place of the 
ordinary chain and padlock used to protect the 
spare tire from theft. It fits on instead of the 
nut, and the two heavy prongs prevent turning 


















Extension for Horn Button 


On cars where the horn button is attached to 
the side of the steering column underneath 
the wheel, the simple accessory illustrated 
above enables the driver to blow the horn 
without taking his hand off the steering wheel 











Extension Handle 
for Door 


While the present trend 
in automobile design is 
to place door handles on 
the inside on open cars 
to improve the lines of 
the car, it is sometimes 
hard to catch the lever 
without considerable 
fumbling. The new ex- 
tension door handle, 
above, made of polished 
nickel aluminum, elimi- 
nates this trouble. Itslips 
on over the end of the 
regular handle as shown 





Tells If Lights Are On 


This simple device, left, is attached to 
the front lens at the top. Light, travel- 
ing through the bent glass tube, shines 
to the rear as a glowing spot. If the 
glowing spot disappears, you know at 
once that the headlight bulb has burned 
out and needs immediate replacement 


Accessory Does Three Things 


Replacing the regular Ford timing gear case 
cover, the ingenious device at the right includes 
a water pump to supplant the thermosyphon 
cooling, a positive gear pump to take the place 
of the splash-gravity oil feed, and a modern 
ignition system to replace the buzzing coils and 





roller timer. No machine work is necessary to fit 











































ow to Foil the Auto Thief 


Gus Points Out a Half 
Dozen of the Best Ways 
to Lock Up Your Car 


7 OT your car back again, I see,” 
. said Gus Wilson as George 
Thatcher drove up to the Model 

Garage 


“Yeah, what’s left of it,” replied 
Thatcher in a glum voice. “Those crooks 


sure did shoot this bus all to pieces in the . 


two weeks they ‘had it. Nothing works 
right. And just look at the scratches and 
dents in the body!” 

“Maybe it isn’t so bad,” said the vet- 
eran mechanic hopefully, as he raised the 
hood and inspected the power plant. 
“How come you didn’t lock it the day it 
was stolen?” 

“How did you know it wasn’t locked?” 
demanded Thatcher. 

“Humph!” growled Gus. “Nearly all 
stolen cars weren’t locked. What’s the 
good of locks if you don’t use ‘em? 
Pretty soon the insurance companies are 
going to make extra low rates on what 
they call coincidental locks; the kind that 
throw on automatically when you turn 
off the ignition to stop the motor.” 

“Don’t worry! I won’t forget again,” 
said Thatcher positively. “I’ve had my 
lesson. After this I’m going to lock her 
up every time I get out,—even if it’s only 
to step into a store for a pack of cig- 
arettes.” 

“That’s the right idea,” Gus encour- 
aged as he got out his tool kit and began 
adjusting the carburetor. “After a while 
it will become second nature to turn the 
key in the lock when you get out, and 
it’s a cinch no crook will take your car— 
unless you leave it out all night or some- 


A Secret Shut-Off Valve 


“The gasoline wouldn’t flow from the main 
tank. I nearly busted a lung trying to blow 
the dirt out of the pipe. Then I got the pump”’ 





By Martin Bunn 
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thing like that. No lock is any good if 
the crooks have plenty of time to work 
on it. If they can’t pick the lock or break 
it, they just come along with a tow car 
acting like it was a regular trouble call, 
hoist up the front end and take your car 
to some place where they can have all 
the time in the world to break up the 
lock. 

“Where is your lock, anyway?” he 
inquired, examining the steering wheel and 
transmission. 

“Right there,” said Thatcher, pointing 
to the ignition switch. 


OU don’t mean to say that’s the 

only lock you’ve got!” snorted Gus 
disgustedly. “Why, that’s no protection. 
You can get a switch key for most any 
car in the nearest garage. We keep quite 
a stock of them. And it’s no trick at all 
for the crook to connect up a piece of 
wire around the switch. Ignition locks 
are no protection at all unless they are 
specially made so that all the wires and 
even the timer itself are ‘enclosed in steel 
so the crook can’t get at the terminals 
to wire around it.” 

“TI never thought of that,” Thatcher 
admitted with a sheepish expression. 
“Well, what would you call a good lock?”’ 

“Best thing I know of is a steering 
wheel lock that disconnects the wheel so 
that it turns free when you throw the 
lock on,” replied Gus. “A transmission 
lock is good, but it won’t stop crooks from 
towing your car away.. All they have to 
do is to park their car in front of yours 
and, when no one is looking, hook on a 
tow rope and drive off, with one of the 
gang sitting in your car to do the steer- 
ing. 
“You'd better fit one like that after 
you get done with the rest of the repairs,” 
said Thatcher. “Or can’t you fix up some 
kind of a secret lock on the ignition or 
the gasoline line that the crook won’t 
know about?” 

“Sure I can,” Gus replied, “provided 
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your lock?” Gus” 
inquired. “Right 
there,” said Thatcher, 
pointing to the ignition 
<< switch. ‘“‘Why, that’s no 
”” protection,” snorted Gus, 

? “You can get a switch 
key for most any car 

in the nearest garage” 


I put it where you can work it without 
making any queer motions with your 
hands when you stop and get out. That’s 
because crooks often hang around where 
cars are being parked, and if they spot 
you lifting up the hood or anything like 
that they are sure to get on to what vou 
are doing. Then what good is the secret 
lock?” 

“They must have been laying for me 
all right,” observed Thatcher. ‘“‘The 
week before the car was stolen, they got 
away with a brand new spare tire, and 
I had it locked on, too.” 

“With one of those dog chains and a 
twenty-five-cent padlock, I suppose,” 
said Gus sarcastically. “You’ve got to 
have a mighty husky chain and padlock 
to fool the crook who has a powerful bolt 
cutter in his car. He just cuts the chain 
like so much cheese and walks off with 
your tire as easy as can be. The best 
dope I know is not to keep a new tire on 
the spare tire rack. Always have your 
oldest tire on the rack. Nobody would 
bother to swipe an old shoe.” 


HAT’S a good tip,” 

“What about those secret locks? 
Wouldn’t it be a good idea to have one 
in addition to the lock wheel?” 

“They’re good all right—sometimes.” 
Gus grinned at Joe Clark, his partner, 
who had just strolled out of the office. 
“Tell Thatcher about the one that fooled 
you, Joe.” 

“That was one on me all right,” ad- 
mitted Joe. “Gus was away and I went 
out with the tow car on a telephone 
trouble call from a man who said he was 
stuck. And he sure was stuck. The gaso- 
line wouldn’t flow from the main tank. 
I nearly busted a lung trying to blow the 
dirt out of the pipe. Then I got out the 
tire pump, but that didn’t work either, 
so I hitched on the tow rope and pulled 
the car all the way here to the garage. 
The owner went down the street to do 
some errands. (Continued on page 126) 
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The FINISH nil 


Make or Mar Your 


Handicraft x <x 
The Johnson Finishes 

















Storesdtsplaying this 
sign carry a full line 
of Johnson’s Artislic 
Wood Finishes. They 
will gladly give you 
a Free copy of the 
Johnson 25c Book 
on Wood Finishing. 


FREE ~ this valuable book 


WOODWORK 
and 
FURNITURE 


PRICE 


25¢ 


shing Authorities 
ISUSA 


SCJ Sie 
netico INSON &SON 
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are RIGHT and EASY 


T’S the finish that counts, after all. No matter how skillfully you make 
home-made furniture, it takes the right kind of finishing to give that 
professional touch that makes you proud of your craftsmanship. 


You will want the new Johnson Book on Wood Finishing. Gives com- 
plete instructions for finishing all kinds of woods—hard or. soft—old or 
new. Tells how to stain wood artistically—everything you want to know 
about wood finishing. It’s Free—just use the coupon below. 


JOHNSON’S WOOD DYE 


With Johnson’s Wood Dye inexpensive soft woods such as pine, cypress, fir, 
birch, etc., can be finished so they are as beautiful and artistic as expensive 
hard woods. Comes in oil and spirit in 17 beautiful shades, among the 
most popular of which are: 

No. 123—Dark Oak No. 129—Dark Mahogany No. 127—Brown Mahogany 

No. 131—Walnut No. 126—Light Oak No. 124—Golden Oak 
Johnson’s Wood Dye is easy to apply. It goes on smoothly and will not 
rub off or smudge. Penetrates deeply, bringing out the beauty of the 
grain. Dries ready for the finish coat in four hours. 




















Get this beautiful 25c Book on Wood 
Finishing absolutelyF REE. Contains 
color charts, covering capacities, and 
hundreds of practical suggestions for 
the man who wants to make his home 
more artistic, cheery and inviting. 
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“‘The Wood Finishing Authorities”’ 
(Canadian Factory—Brantford) 


My Dealer Is............. . 


S. C. JOHNSON & SON, Dept. P.S. 7, Racine, Wis. 


Please send me Free your 25c Instruction Book on Home Beau- 
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& This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Ingenious Helps for Motorists 


Eight Useful Kinks That Save Time and ‘Annoyance 


\ X 7 HEN traveling in sections where 
gasoline stations are miles apart, 
4 is wise to carry an emergency 
can of gasoline. Pouring from many 
styles of these cans is, however, not easy 
because of the location of the filler cap on 
the main tank. A simple solution of the 
problem is to use a section cut from an 
old inner tube, Fig. 1. Near one end of it 
cut a slit just large enough so that the 
nozzle can be forced into the opening. 
Tuck the other end of the inner tube into 
the filler opening, and the gasoline can be 
transferred from the emergency tank to 
the main tank without spilling it all over 
the rear end of the.car. 





C. IS becoming almost standard prac- 
tice on low and medium priced auto- 
mobiles to place the storage battery 
underneath the floor boards where it 
is hard to get at, and, as a conse- 
quence, thousands of motorists allow 
their batteries to go for long periods 
of time without adding water or 
cleaning the terminals. Such treat- 
ment is not good for the battery. To 
eliminate this difficulty, cut a square 
opening in the floor boards directly 
over the battery, nail two cleats 
underneath as shown in Fig. 2, and 
cut out a piece of board the right size 
to fitin theopening. Borea finger hole 
so that you can lift out the board. 





jot because a moving part of an 
automobile is out of sight does not 
mean that it can work for long periods 
of time without lubrication, even if it 
does not move continuously while the 
car is in motion. The rods and lever 
used to operate the brakes are in this 
class, and, because they cannot be lubri- 
cated without crawling under the car, 
they are frequently never oiled at all. 
Considerable wear takes place and after 
that they rattle most annoyingly. Instead 
of crawling under the car, lubricate them 
through holes bored in the floor boards as 
shown in Fig. 3. By locating the holes, oil 
dropped through the center of each hole 
will strike the right point if the car islevel. 





N HOT summer weather, especially 
when driving with the wind, many 
drivers desire to take off their coats. Ordi- 
narily, the coat is thrown over the back 
seat, where the jouncing soon throws it 
down on the floor. And if the car is 
crowded, some one is sure to sit on the 
coat and get it full of wrinkles. The 
simplest remedy is to buy an ordinary 
coat hanger and 

_ screw it into one 
of the bows of 
| the top,as shown 
‘in Fig. 4. By 
bending the top 
hook down close 
to the lower one. 
the hanger will 
hold a coat even 


ADDRESS ON BACK 
OF PLATE 





Fig. 7. Name scratched 
on back of license plate 
may bring it back to you 











Fig. 1. New way to transfer gaso- 
line from emergency to main tank 
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TRAD DOOR 

IN FLOOR BOARD 
Fig. 2. This trap door 
makes it easy to inspect 
a battery or add water 


EQUALIZERS 


BENT DOWNWARD 
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ae 


Fig. 4. This coat hang- 
er will hold your coat 
even if loop is broken 


Fig. 5. Spring washers 
eliminate noise by tak- 
ing up play in shackle 














=—2>. 
Fig. 6. A helpful arrangement for garage light 





CROSS SHAFT ‘AND, ‘ 


Fig. 3. Here is an ex- 
cellent way to oil all 
the brake mechanism 











Ten Dollars for an Idea! 


RIC B. ROBERTS, of Regina, 

Saskatchewan, wins the $10 prize this 
month for the brake shaft oiling idea in 
Fig. 3. Each month POPULAR SCIENCE 
MONTHLY awards $10 besides space 
rates for the best idea for motorists. 
Other published contributions will be 
paid for at usual rates. 




















if it is not fitted with a loop. Set the 
opening so that the collar of the coat 
can be forced between the hooks. 





A 1 ER an automobile spring shackle 
bolt has been in use for some time, 
wear takes place and allows some play 
between the parts. The result is rattling 
noises every time the car strikes a bump 
in the road. It is possible to eliminate the 
trouble by the proper use of heavy spring 
washers. The sharp corners should be 
ground off and a washer fitted under the 
bolt head, as shown in Fig. 5, on each 
shackle that has worn loose. Be sure that 
the hole in the washer is large enough to 
slip over the shoulder on the bolt, and be 
careful not to set the nut up too tight. 
Cotter pins are absolutely necessary in 
this arrangement, so be sure to drill a new 
hole for the cotter pin if the nut 
covers the old one. 





TUMBLING over a can of oil or 
barking your shins on some of 
the garden tools can be eliminated by 
fitting the ceiling light in your garage 
with a chain pull type of socket and 
then running one pull to each point 
at which you enter or leave the ga- 
rage either on foot or in the car. As 
shown in Fig. 6, a good arrangement 
is to put a screw eye in the ceiling a 
short distance from the light and then 
run three cords through the opening 
and tie them to the end of the chain. 
Supported by another screw eye, one 
cord can be dropped by the back 
entrance door and the other two to 
each side of the main doors, where they 
can be reached easily from the car. 





ppeng plates on automobiles often 
work loose and drop off the bracket. 
You will find it worth while to scratch 
your name and address on the back of 
your new license plates with a sharp in- 
strument so that if you lose a plate, the 
finder will be in a position to return it. 





HE common method of deflating a 

tube is to screw out the valve, but 
this method often results in rolling the 
packing ring out of place or in destroying 
it completely so that the valve cannot be 
used again. To construct the special cap 
shown in Fig. 8, 
remove the inner 
rubber washer, drive 
a nail through the 
top just far enough 
so that it will open 
the valve and file a 
notch in the top to 
allow the air to 
escape. Be sure to 
file off the point of 
the nail so it will 
not slip off the valve 
stem. 





Fig. 8. Altered cap 
saves time in deflating 
tube, prevents injury 
to valve seat or washef 
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Tycos Bath Thermom- 
eters 

To enable you to get the 

most good from your 

bath. 


Tycos Wall Thermom- 


eters 
To help you to maintaig 
a temperature in your 
house conducive to good 
health. 
Tycos Quality 
Compasses 
To show you the right 
way in unfamiliar coun- 
try. 
Tycos Hygrometer 
To enable you to keep 
the humidity of the at- 
mosphere in your home 
correct at all times. 


ryCOS _ 
Tor the 
Medical 


Professior, 






Tycos Office 

Thermometers 
An aid in promot- 
ing human effic- 
iency. 


Tycos Home Set 

Bake Oven Thermometer, 
Candy Thermometer, Su- 
gar Meter. The secret of 
accurate results in cook- 
ing. 


Tycos Fever Thermon- 
eters 

A Nee Giesysiiutiy in 

every home. 


Tycos Stormoguide 
Forecasts the weather 
twenty-four hours ahead 
with dependable accu- 
racy. 


Your dealer will show 
them to you. Ask us, 
on a postal, for booklets 
on any of the above. 








V. 


q 
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Jeos Sphygmomanometer, Pocket & Office types 





Jeos Fever Thermometers, 
Urinalysis Glassware 
Bulletin on Request 
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Beech-Nut Packing Company 


Practically Eliminate Spoilage 
by the use of 


Tycos Instruments 


Says H. J. GARLICK of the Beech-Nut Packing Co. 


“Cf N THE process of preparing and canning spaghetti, cat- 
sup, chili sauce, pork and beans, jams and jellies it is 
essential that all temperatures throughout the cooking 

be maintained accurately, in some cases within 2 degrees. 

A variation would mean considerable spoilage and wastage. 

“In order to obtain this necessary temperature control and to havea 
permanent record of the temperatures through certain processes we rely 
on Fycos recording, long-stem and index thermometers. 

“These instruments are located on the retorts in which the canned 
goods are processed, the sterilizing tanks, and bottle-filling machine 
heads. Zeos pressure regulators are used for automatically controlling 
the steam pressure in the retorts. 

“During their 5 years of service the Jeos instruments have been 
very satisfactory—the spoilage in the plant being practically nil al- 
though yearly production amounts to 500,000 cases of 24 bottles or 
cans each.” 


TO MANUFACTURERS 


ycos Engineers have effected substantial economy for manufacturers in every line of 
industry by applying the Jyees “Sixth Sense.’” Whatever your problem in the indicating, 
recording or controlling of heat, there is a Jfeoe Instrument to serve you. Write us for 
literature on any instrument, or type of instrument, and it will be sent promptly. Or, if 
you prefer, our engineers will consult with you on the application of the Zees Sixth Sense 
in your plant. 


laylor [Instrument Companies 


Main Office and Factory 
ROCHESTER,N.Y. - - U.S.A. 
Canadian Plant: 3? BUILDING, TORONTO 
SHORT & MASON, Ltd., Manufacturing Distributors in Great Britain 
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Buy separately 
or in assortments 


‘| 


























Youll enjoy it all summer— 


HY not makea comfortable porch swing 

for your veranda? The whole family will 
enjoy it and you'll be rightly proud that you 
made it yourself. 


With a set of good tools you can learn to 
make furniture like a porch swing or a table 
for the summer cottage. You can also do many 
odd jobs about the home. But good tools are 
necessary. Stanley Tools are in nearly every 
carpenter’s kit. And Stanley Tools are used 
in thousands of manual training classes. 


You can buy Stanley Tools separately and 


so gradually make up your own set. 


For your convenience there are also sets of 
Stanley Tools in a wide variety, from No. 904 
containing 12 Stanley Tools in a sturdy oak 
chest at $15, to No. 850 which holds 49 Stanley 
Tools in a beautiful cabinet, at $95. And there 
are assortments of the same good tools in 
strong cardboard boxes containing simple di- 
rections in each for making your own chest. 
Prices $5 to $20. 


——_aep 


Ask your hardware dealer to show you the line of 
Stanley Tools. And send for our Catalogue No. 34 
which describes Stanley Tools both separately and in 
assortments. The Stanley Works, New Britain, Conn. 


The best tools are’ the cheapest to use 


Ask your hardware dealer 


© 








STANLEY TOOLS 








THE MOST COMPLETE LINE 


tS} This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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The New Target Games 
By Daw Bearp 


National Scout Commissioner 
Boy Scouts of America 


HE boys on the Ohio river 
made their bows from the 
staves of sugar hogsheads; 
from hickory hoop poles; from steel 
ramrods of Civil War muskets; from 
barrel hoops or barrel staves; in 
| fact, from anything they could lay 
their hands upon, that was springy. 

They made their arrows also of 
any material, preferably white pine, 
because white pine was plentiful 
and the packing cases, called in 
those days “dry goods”’ boxes, were 
made of the best pine, straight 
grained and clear of knots. This 
wood had a wonderful smooth cut- 


‘ Sa: 4: S Daniel Carter Beard, dean 
| ting quality when whittled with ge 
one s jackknife. door craftsmanship. In 

We never saw a bow that was __ this article he tells 

| made for the market, such as you ow to make your 


: See own archery tackle 
find now in all the outfitting and - 


sporting goods stores. In the an- 

cient and much thumbed “Bovs’ Own 
Book,” there were pictures of some such 
bows, but we did not believe they really 
existed outside of picture books. 

Of course, it is only guesswork on the 
part of anyone who attempts to tell us 
just how the bow and arrow originated. 
But not long ago an old Navajo Indian 
told an acquaintance of mine that the use 

of the bow was discovered by an Indian 
, climbing up a tree and placing his feet 
upon a tough vine, which extended from 
the trunk of the tree to the end of a 
bough. Jumping up and down on this 
vine, he was delighted to discover that 





SPLIT STAVE 


* Home Workshop 



































Arthur Wakeling, Editor 





eA RCHERY—The Latest Summer Sport 


Old Art Has a Great Revival—How to 
Make Your Own Bow and Arrows— 


MEN and women all over the country 

are turning this summer to archery as 
an outdoor sport. That is partly due to the 
erploits of Arthur Young, Dr. Saxton Pope 
and Stewart Edward White, previously de- 
scribed in Popuutar Scrence Monruty. 
But the main reasons are the fascination of 
shooting with bow and arrow, and the fact 
that young and old can take part in con- 
lests and in the new game, archery golf. 


the elastic bough of the tree gave a power- 
ful spring to the vine string. It was a 
natural, live growing bow and bowstring, 
and suggested to this Indian the making 
of a similar implement as a weapon. 
There can be little doubt that some such 
accident provided the real germ idea from 
‘which the first rudely constructed bow 
and arrow were made. 

The present-day Nav- 
ajo bows, however, are a 
wide departure from the 
crude branch implement. 
The bows to be found in 
collections and museums 
today of Navajo manufac- 
ture are well made, skilfully 
backed with sinew and 
strung with a sinew cord; 
just such a bow hangs a few 
‘feet behind me as I write. 
The Eskimos also used sinew 
in making their bows. 

Every one of my 
readers knows that 
Robin Hood and his 
merry men were 
armed with long yew 
bows and quarter- 
staffs. It is, indeed, 
the long bow of Eng- 
land—the Robin 
Hood bow—that now 

(Continued on page 84) 
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To make a bow, a piece of hickory or other springy wood is split out to 
insure straight grain. Then the stave is tapered as shown. A handgrip, 


es “Ne DIA. 


horn tips, and bowstring complete the bow. Arrows for men’s bows 
are usually 28 in. long. For smaller bows, they are half the bow’s length 
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A Yacht 
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Model for Racing 


You Can Be Both Builder and Skipper of This 
Easily Constructed Yet Speedy Sailboat 


By Capt. E. ARMITAGE McCann 





First of all, draw 
plans of every part 
to the full size of the 
desired boat. You can 
save yourself this work 
by sending 25 cents 
for Home Workshop 
Blueprint No. 48 to 
the Blueprint Service 
Department, PopuLaR 
ScrENcE MontTHLy, 250 
Fourth avenue, New 
York City. The blue- 
print contains full-size 
drawings of the hull, 
and shows all the parts 
much more clearly than 
it is possible to do in 
the restricted limits of 
a magazine page. 

The measurements 


Fig. 1. Full-size drawings of the hull of this exceptionally fast 
20-in. yacht model can be had by sending 25c to the Blueprint 
Service Department, Poputar Science Montuty, 250 Fourth 
avenue, New York City, for Home Workshop Blueprint No. 48 


river, lake or sea is among the best 

of sports. Only those men—those 
very old men, indeed—in whom the 
bright fires of boyish enthusiasm have 
turned to ashes, may not agree with me; 
I know that all young and grown-up 
boys will. 

Yachts may be purchased all ready to 
put in the water, but that is poor sport 
compared with trying out and sailing one 
built with one’s own hands. As a com- 
promise, semiready parts may be bought 
and assembled. For those who adopt 
that plan, the following remarks will be 
found useful because, though the type of 
yacht may be different from the one 
described, building methods are some- 
what similar. 

The best fun is to start with the raw 
material and make the whole boat from 
truck to keel. 

It’s a proud moment when we launch on 
the water the yacht we have spent 
pleasant hours in building, and see her 
skim along, straight as a dart—wind aft 
or leading—to the appointed mark. It 
is interesting to learn her 
moods and to trim the sails 
and adjust the rudder. To 
add toe the excitement, we 
may enter her for races, per- 
haps to be ‘overtaken by LS 
those that were builded better 


Giver, I a yacht model on pool, 


given are for a 20-in. 
yacht (21 in. over all 
and 1914 in. load water line), but larger 
or smaller models may be made by increas- 
ing or decreasing all measurements pro- 
portionately. The plans are suitable for a 
boat of from about.10 to 30 in. 

If you plan to join a model yacht racing 
club, consult the secretary and build your 
yacht so that it will meet the specifica- 
tions of the club in regard to dimensions 
and sail area and, therefore, be eligible for 
racing against models of other members. 

If you do not make 


The main block A, Fig. 3, below, is a 
piece of straight-grained soft white pine, 
234 by 7 by 20 in. If two pieces are 
used, the upper one should be 7 by 20 


in.; it should be 1% in. thick at the fore — 


end and 1 in. at the after end. Plane the 
bottom true, and on the sides mark the 
sheer line, At. Cut away to this line. On 
the top lay your full-size plan drawing, 
centering it accurately, and scribe the 
outline, A®. Cut away to it. 


HEN cut away the inside, leaving the 

sides about 3¢ in. thick at the top and 
bottom edges; the wood can be thinner 
between, except at the bow, where enough 
should be left on which to fasten the 
upper stem. 

The lower block, if two pieces are being 
used, should be 7% by 6 by 18% in. Plane 
the top and see that it fits the bottom 
of the top block. Mark the outline and 
cut away the waste. Glue the two firmly 
together and help the glue with a few 
brads driven down through the lower 
edge of the top block, being careful to 
point them so that the ends will not 
appear when the hull is cut to the final 
shape. Put these pieces between boards 
and clamp together or place under a 
heavy weight for twenty-four hours. 

Regarding the glue to be used, the best 
is casein glue, often called airplane or 
cold water glue, (Continued on page 92) 





use of the prepared blue- 
print, it is best to draw 
the plans on tough trac- 
ing paper, which can be 
laid on the wood, the 
lines then being scribed 
through by means of a 
sheet of typewriting car- 
bon paper. 

The hull consists of 
the main block (which 














may be in two or three 
pieces), the side planks, 
and the deck. 


SCREW EYE 








than ours, or, more fortu- 
nately, to win for us the cov- 
eted blue ribbon. 

The material required is 
easily obtained, and _ the 
“handyman” will have the 
necessary tools—a hand saw,a 
tenon or other small toothed 
saw, chisel, gouge, plane, light 
hammer, two small clamps, 
a fine bradawl or twist drills, 
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Fig. 2. The hull with both temporary molds and permanent deck 
beams in place. The molds are removed before the deck is fastened 
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Fig. 3. One half the plan view, the side elevation, anda 
series of section lines. Note that the section lines show 


and a brace and \-in. bit. 


the shape of the hull at station points marked I-VI, 
and at the stern. These points are exactly 3 in. apart 
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How to Make a Zinc-Topped 
Kitchen Worktable 
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By Rurus E. DEERING 


























e This table resembles closely in design an 
d approved type of domestic science worktable 


r I HAVE just made a zinc-topped kitchen 
h table that is giving excellent service in 
ie _|our home. The advantages of a zinc- 


| d tabl me teak th - : 
_ | jteppediabieover wood arethat thet! =» ea tex tg build 
e 


always looks well, and never needs refin- 


n ishing. * 

d If the zinc does become stained, it can h d ; | 

y be cleaned in a few minutes by applying a Ww U t G O O O O S 
WV 

r 




















| weak acid such as vinegar or lemon juice, 
and then washing with clear water. 













O In making this table, I used lumber N summer r n 

t taken from an old-fashioned oak bedstead | . ’ distin A ai 8 

1 that was no longer in use. The gain in man’s fancy seriously 

: TABLETOP, | NIOES turns to thoughts of model 

; AWS boats. 
| 





Whether he builds one him- 
self or you do it for him, 
good tools will make the 
work easier and more effec- 
tive. 


NICHOLSON Files, for 
example, shape the mast to 
fit exactly, taper the bow- 
sprit and smooth down the 
ends of the planks. 



























































fe Your hardware dealer sells good 
. = tools. And knowing their reputa- 
| = a tion and how useful they are, he 
—————_ BN naturally includes a complete line 
The table top, framework of top and bot- of NICHOLSON Files. 


tom sections, paneling, and drawer and door 
construction are shown in the above details 























doing this was that I did not have to cut 

grooves for any of the rails or the frames col S, NICHOLSON FILE CO, 
for the doors. This is always a help to the >» my Providence, R. !., U.S.A. 
home woodworker who has few tools. > -< 


I designed the table to resemble some- 
what the type often used in the domestic U.S.A. ° 
science departments of colleges. The 


whole top part with the three drawers —"a F ile for Ever Y Pp Ur, pose 


may be lifted off (Continued on page 79 ) 
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We Build a Woodcraft Cabin 


It’s a Comfortable Shelter for a Summer’s Outing, 
Yet the Materials Cost Only $25 


By Ernest THOMPSON SETON 


of certain Y. M. C. A. activities, 

was planning for a new camp. He 
submitted his outline to. me, as he knew 
I had long specialized in such things. 

The first item was “ten tents to hold 
eight men each—$160 apiece.” 

“How is that?” he asked. 

“No good at all,’ I replied. “Those 
tents will cost $250 each before you get 
them floored and furnished, and will last 
only five years.” 

“What else can we do?” 

I replied: ; 

“Make a woodcraft’ cabin. A lot of 
athletic young men should be ashamed 
of going camping with nothing but store 
stuff. It would be a priceless experience 
to them—and that is what they go for— 
if each group made its own cabin. Prop- 
erly made, the cabins would cost about 
twenty-five dollars each for material. 
Your huskies would supply the labor, 
and the cabins would last fifty years. I 
could build one myself in a week.” 

My friend was a man of vision. He 
seemed profoundly impressed. Then, 
after a moment’s thought, he said: 

“Will you do it if I face the cost?” 

“Yes,” I replied. 

“One man could build it in a week. 


A FRIEND of mine, who had charge 


Could two build it in half a week?” 


“Yes, indeed.” 


“Will you take me for your second, 


and let us go build it together?” 
































World Famous Naturalist 
Lends a Helping Hand 


iY YOU were going into the woods 
foracamping trip and could choose 
a companion from among the most 
distinguished living authorities on 
woodcraft, one of the first names to oc- 
cur to you would be that of Ernest 
Thompson Seton, Chief of the Wood- 
craft League of America. In this ar- 
ticle, indeed, Mr. Seton extends a help- 
ing hand to you and tells you exactly 
how to construct a camp shelter. 
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“Glad to!” 

—and that was how it came about. For 
the result of our little talk that 
day was the Woodcraft Cabin in 
the Blue Ridge mountains, back 
of Asheville, N. C.—a cabin that 
has since been copied in nearly 
every part of the United States. 
It is a cabin that should be used 
as a model of cheapness and 
effectiveness wherever new 
camps are being founded. 
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It was on the 10th of April, 1920, that 
my friend (whose Indian name is Gitche- 
saka) and I landed at the little station of 
Black Mountain, N. C., and hired a trap 
to take us to the camp ground, three miles 
up in the woods. 

First, we obtained tools: two good axes, 
a hatchet and a hammer, a tw o-handed 
saw and a handsaw, a 2-in. auger, a brace 
with some bits, a spade, a pickax, a crow- 
bar, a level, a square, and a plumb line. 

For material, I bought 10 Ibs. of 5-in. 
nails, 10 Ibs. of 4-in., 5 
rolls of slate-covered roofing paper, and 
2 cords of 8-ft. slabs (about 100 in num- 
ber). These came from the mill, and were 
delivered by mill team. The total spent 
was less than $25. 

Near a sweet little spring, I laid out 
the shanty, 12 by 18 ft. Then we went 
into the woods and cut a lot of chestnut 
poles. There were plenty of these, all 
the chestnut being dead. 

We dug post holes at each corner; then 
other holes to divide each side and each 
end into three parts, as in the plan. 

The posts were cut off even at 6 ft. 
from the ground. Stringers 12 ft. long 
were laid across the ends; then, across the 
sides, a 20-ft. stringer, which gave a pro- 
jection of 1 ft. at (Continued on page 90) 
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Woodcraft Cabin 





Ground Plan 


Scale of feet 
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How the end of the cabin was framed and then 
finished with common sawmill slabs, bark side out 
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The plan of the original woodcraft cabin. It contains eight bunks in two tiers, as 
well as built-in seats and a picturesque stone fireplace. The sketches are by_Mr. Seton 
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fie Wome Workshop. 


Scraps of Wood Form 
Neat Clock Case 


By H. J. MacDonatp 
New York Military Academy 


2 pee easily made but beautiful little 
clock case can be constructed from 
scrap pieces of wood. A wood that insures 
an attractive-looking case is aromatic red 
cedar, but mahogany, walnut or any hard 
wood will serve very well. 

The diameter of the hole may be 
changed to fit the clock that is to be in- 
serted. The case also can be designed to 
hold a popular priced watch; the only 
change is in the boring of the center piece. 
Care must be taken in boring the hole or 
holes to see that the wood is held tightly 
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By making the hole or holes in the front 
block the correct size, either a small clock 
or a cheap watch can be used as the timepiece 


in the vise. Use a sharp expansion bit for 
the large hole and only bore through one 
side until the point of the bit shows; then 
turn the block over and bore from the 
other side. 

The top and end pieces are cut out with 
a chisel and then sanded down to size. It 
is best to make first a cardboard templet 
as a guide. 

In finishing the clock, it may either be 
stained to match the surroundings and 
varnished and rubbed, or, if made from a 
prettily grained piece, it may merely be 
sanded and waxed. 

The stock necessary consists of 1 piece 
14 by 2 by 6 in., hottom; 1 piece 34 by 1% 
by 5\% in., top; 2 pieces i§ by li by 34% 
in., sides; and 1 piece 34 by 34% by 3% in. 
for the center. 





Crack Filler for Furniture 
N SEVERAL occasions I have filled 


small cracks and holes in furniture 
satisfactorily with a mixture of five parts 
varnish and one part whiting. As this 
filler was used only for wood in a natural 
finish (not painted), it was necessary to 
add sufficient dry tinting colors to match 
the wood to which it was to be applied— 
burnt sienna for mahogany, and orange 
chrome for oak.—W. J. Epmonps, Jr. 


Turn to page 76 for the continuation of 
the Home Workshop Department. 

















Here’s where OO! might mean 
a mile at the finish line 


NE thousandth of an inch, plus or minus, may lose the race. 
Building a powerful motorboat racing engine and keeping it 
tuned to its best performance is the matter of constantly working 
to thousandths of an inch in fitting and adjusting its multiple parts. 
The Quality and Utility of Brown & Sharpe Tools recommend them 
for such work of the highest standard. They aid in determining the 
exactness of the engine parts and in setting the delicate adjust- 
ments. Every place where the all important demand for exactness 
is encountered—there you will find Brown & Sharpe Tools. 


Send for the new No. 30 Small Tool Catalog. Write for 
your copy today. 








The long tapered blades of Thickness 
Gauge No. 648 help the mechanic in gaug- 
ing the “inaccessible” places in a motor. 
This is but one of over 2300 tools in the 
complete Brown & Sharpe Line. 


BROWN & SHARPE 
TOOLS 


Brown & Sharpe Mfg. Co. Dept. P.S- - Providence. R.1., U.S.A. 
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How Expert Mechanics Save Sime and Labor 
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Old Bill Straightens a Big Shaft 


And One of His Customers Shows Him a Keyseating Kink 


stop. A series of chalk marks Bob 

Laten had put on the shaft while 
it was revolving now stood revealed as a 
peculiar spiral along its length. 

“It’s a whole lot better than it was,” 
remarked Ralph Jordan,-who stood behind 
Laten’s shoulder watching his maneuv- 
ers. 

“About three more tries and he will 
have it straight again for you,” Old Bill 
said. He also was one of the watchers. 

While they were talking, Laten 
made two longitudinal streaks on the 
6-in. shaft where he thought he 
ought to bend it in order to get it 
entirely straight again. Then he 
measured the amount the shaft was 
out of true at these two places, so 
that he would have something to 
guide him after he had taken the 
shaft to the shop’s straightening 
press. 

If Laten had been a golfer instead 
of a machinist, he would have re- 
ferred to Jordan and Old Bill as his 
gallery, so intently did they follow 
him about. He got the shaft out of 
the lathe and onto a truck; then, 
with the aid of several helpers, he 
rolled it out to the sidewalk, where, 
firmly fixed to the concrete, was a ponder- 
ous device used to straighten large shafts. 
No one knew why it was on the side- 
walk; it had been there as long as anyone 
could remember, and since it worked so 
well there, a change had never been sug- 
gested. 


(5 or. Aver the lathe came to a 


HERE was a cast-iron bed about 
6 ft. long, with a cross member at 
the center for a screw about 4 in. in 
diameter. The reason for its being fixed 
so securely to a foundation, and perhaps 
the cause for its being on the sidewalk, 
was evident when the helpers lifted a 
wrench about 12 ft. long to set it on the 
squared end of the screw. 
Laten placed a block under either end 
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HUB OF PULLEY 


In the absence of proper tools, keyseating can be done effec- 


Yo SHIMS 


By James E tis 
Machine Shop Superintendent 












Bob Laten 
checked the 
bending proc- 
ess as Old Bill 
and Jordan 
looked on 














of the shaft as it rested in the press. He 


turned it so that one of his streaks of 
chalk was up, then calipered from the 
shaft to the bed just below the screw. 
This was so that he could tell how much 
he had bent the shaft when he put on the 
pressure. There was quite a bit of grunt- 
ing and straining, and many anathemas 
were laid on the crooked shaft, the ma- 
chine, and the world in general before 
Laten was satisfied. 

The bending well under way, Old Bill 
and Jordan walked back through the 
shop. Jordan’s eye happened to fall upon 
Old Bill’s keyseating machine, at work 
ona large pulley. 

“You folks in a regular shop 
have machines to do many things 
that we have to do by hand out 
at the plant,” Jordan remarked. 
“We have to keyseat pulleys from 
time to time, so I had one of the 
boys make up a set of ‘drifts’ 
once when there did not seem to 
be much to do. Then we made 
some mandrels with slots in them, 





tively by means of a slotted mandrel and a broachlike cutter - tapered one-eighth inch to the 


foot, the same as a keyseat. There is a 
mandrel for each common size of shaft, 
and the slot is deep enough to let the 
drift (you might call it a one-tooth 
broach) be below the surface. Then we 
have a bunch of steel strips one thirty- 
second inch thick that we put under 
the drift. 

“To cut a keyseat with this out- 
fit, the mandrel is slipped into the 
hole; the shoulder keeps it from going 
through. Then enough of the strips 
are put under the cutter to make it 
take a small bite. It is forced through 
with the arbor press, or if we want to 
do the job out in the mill, a hammer 
serves almost as well. Then another 
of the strips is laid under the broach, 
and a second cut taken. Pretty soon 
we have the keyseat through the hub 
in a lot Jess time than it would have 
taken to chip it, and we do about 
as good a job as you can with your 
machine.” 


t~ BILL laughed at the various 
motions and gesticulations Jor- 
dan made in the air to illustrate the 
construction and use of the tool. 

“It does take men like you, who 
have to keep the machinery running 
at their plants no matter what goes 
wrong, to get up the really good 
kinks in this business,” Old Bill said. 
“Now, here in the shop, we must have 
tools to do most any old thing; but there 
you depend on your own ingenuity to get 
you out of a breakdown.” 

“Still,” Jordan said, “we have to come 
around a good shop once in a while, or 
else we are likely to forget all that we 
learned when we worked in shops.” 

“The door is always open, whenever 
you want to take a postgraduate course,” 
Old Bill returned merrily. 

Laten came up then with word that the 
shaft was as good as he could get it. 

“Suppose you take a little cut off the 
journals, and send it out to me,” Jordan 
said. When he was gone, Old Bill, turning 
to Laten, remarked: 

“There goes a good mechanic. He is 


‘the sort of man who looks beyond the 


polish and tool marks on a machine. 
Though he knows perfectly well that the 
shaft is probably still a thirty-second 
out, he realizes that it is as serviceable as 
if it were within a couple of thousandths.” 


MAY time-saving shop ideas are 
contained in the continuation of 
the Better Shop Methods Department, 
which you will find on pages 98 to 103. 
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“I can remember when we packed seven tools around 
to do what that Starrett Combination Square does. 
An’ then they didn’t do it any better. Mebbe not so 
good. There’s a marking gage, a rule, a square, a 
miter, a depth gage, height gage, level and plumb, all 
in that combination an’ each of ’em a mighty good 
tool by itself. | 


“TI dunno’s there's any tool I got — barrin’ a hammer 

an’ saw — that I use any oftener. I always take it 
down to camp with me an’ it comes in mighty handy 
when I’m fixing things up. An’ around the house — 
say, I wouldn’t be without it. If you haven’t one of 
‘em, go an’ get one — quick. Most any hardware 


dealer will fix you up.” 


THE L. S. STARRETT CO. 


W orld’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 


ATHOL, MASS. 
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“Betcha! F’ work ’r 
tinkering, it has ’em all beat” 








Use Starrett Tools 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 





Ask your dealer to show Ss. 






















you this Combination 
Square. Ask us for a 
free copy of the big Stare 
rett Catalog No. 23 W. 


9218 
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“ATKINS ” 


| It Pays to Buy 
_ | Better Tools! 


HERE’S a ‘‘feel’’—a bal- 
ance—a difference — about 
ATKINS ‘Four Hundred’’ 
Hand Saw that will make it 
YOUR favorite saw—always. 


“Silver Steel’’ makes it hold 
its edge longer. “* Taper Grind- 
ing’’ makes it cut surer, faster 
and easier. It’s the very best 
saw even ATKINS can make. 
Really saves you money—out- 
lasts two or three “‘cheap” 
saws. Ask your dealer or send 
for our folder, ‘‘Saws in the 
Home.”’ 


E.C. ATKINS & CO. 
Established 1857 
Leading Manxfacturers of Highest Grade 
Saws for Every Use; Saw Tools, Saw 
Specialties, Plastering, Trowels, and Ma- 
chine Knives. 


INDIANAPOLIS, U. S. A. 
























STEELDAW > 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 

















Tired of Cross-Word Puzzles? Then 
Try Your Skill at These 
Novel Moving Letters 


By Arruvr L. Suiru \ 


OVABLE block puzzles may be 
made of cigar box wood, of 
three-ply veneered stock, or of 

other thin material. The size and method 
of construction may be left to the judg- 
ment, skill, and resources of the maker. 

The puzzle consists simply of a shallow 
box to hold a number of flat blocks, which 
are moved about to form various designs: 
or to place them in specified positions. 
The depth depends upon the thickness of 
the blocks. The box may be fitted either 
with a sliding cover or a lid to hold the 
blocks in place when the puzzle is not in 
use. 

The first puzzle illustrated (Figs. 1 and 
2) is adapted from an “Administration 
Puzzle” put forth by the New York 
World during Harrison’s administration. 
The words used are out of date, but we 


can substitute other words and make one 
like it. 





A variation of this puzzle can be made 
by using thirty blocks in a box 5 by 6 in., 
inside measurement. In this case the 
blocks may all be of one color. One 
bears the apostrophe, twenty-six bear 
the letters of the alphabet, and three are 
left blank. 

Figure 3 shows the first position. Any 
one of the blanks may be taken out and 
the blocks moved about until they are 

formed into the 





A box is made 5 
in. square, inside 
measurement. 
Three of the sides 
should be high 
enough so that they 
can be grooved for a 








position shown in 
Fig. 4. It will be 
noticed that this 
forms the sentence, 
“Frowzy things 
plumb vex’d Jack 
Q.” In order that 











sliding cover, leav- 
ing a depth under- 





due credit be given, 








neath slightly 





greater than the 
thickness of the 














cigar box stuff of 























it should be said 
that this sentence, 
in which each letter 
of the alphabet is 
used only once, was 
evolved as a crypto- 
gram by one known 
to the puzzle fra- 








which the blocks are 
made. 
HEN _twenty- FIG.3 


five blocks are 
cut to about 1 in. 
square to fill the (Fig. 2). 
box. They must not 
fit tightly. Nine of 
the blocks are painted white or covered 
with white paper. Eight of these bear 
the letters THE FENCE, and one is left 
blank. Eight of the other blocks may be 
red and bear the letters GARDENER. 
Eight more are blue and bear the letters 
CHICKENS. 

Figure 1 shows the blocks as they may 
be placed in the first position. In this 
case the “chickens” are in and the 
problem is, ‘How can the gardener get 
them out?” 

The central white block is removed, 
which allows any adjacent block to be 
shoved into the vacant space. The blocks 
must be moved one at a time in this way 
until they are arranged as in Fig. 2. The 
blocks THE FENCE will have to be 
moved out of place during the process, 
but must be got back into the same posi- 
tion as they occupied before. 


In Figs. 


The fence (Fig. 1) has to be moved before 
the gardener can chase out the chickens 
3 and 4 is a similar 
puzzle, incorporating all letters of the alphabet 


FIG. 4 ternity as “Phil 
Down.” 

As suggestions for 
other puzzles of this 
class, boxes of any 
size may be made 
and blocks of different colors used so 
that they can be moved about to form 
various designs similar to cross-word 
puzzle forms. Also, blocks of different 
sizes may be employed so that the prob- 
lem would be to move one block of a cer- 
tain size from one corner to another. 


This is the third in a series of articles by the 
Rev. Arthur L. Smith, one of the leading 
authorities on puzzles. It might be pointed 
out that these puzzles, unlike the 14-15" puz- 
zle mentioned by Sam Loyd in the May issue, 
can be solved with relatively little difficulty. 
The many readers who wrote commenting on 
Mr. Smith's article, “Solving the Famous 
Block Puzzle in Sixteen Ways,” in March, 
will be glad to know that several puzzles of a 
similar type will be described in forthcoming 
issues. One reader wrote, ‘‘I have made twelve 
of the blocks illustrated by Mr. Smith—enough 
to give ten methods of assembling.” 
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Sie lome Workshop! 
An Inexpensive Mattress 


for a Camp Cot 
A MATTRESS for use on a small camp 


cot may be made from squares of 
excelsior packing, such as are found in egg 
cases, and cotton batting, inclosed in a 
khaki drill covering. The mattress is 
light and comfort- 
able, and makes a 
small roll for pack- 
in 








COTTON SQUARES OF 
BATTING 


EXCELSIOR 






g. 

Cut the cotton 
batting to the 
length and width 
desired and lay 
squares of excelsior 
on top; then place 
another layer of 
cotton on top of 
the excelsior. Us- 
ing a large needle 
and twine, tie all together, just as old- 
time quilts were fastened, spacing the 
knots about 8 in. apart. Then make the 
cover and repeat the tying-together proc- 
ess, so that the mattress will hold its 
shape under any amount of hard, rough 
usage.—Rosert D. PEEBLEs. 


The stuffing is excelsior 
and cotton batting 





Air Vent for Gasoline Can 


HE valve stem 

from an old [RE 
inner tube makes Z 
an ideal vent for 
an oil or gasoline 
can, or any other 
tin container. 
Break off the valve 
the length re- 
quired and then 
punch a hole in 
the can to be a 
snug fit for the 
stem. 

Insert the stem, using the nut if vou 
wish, and solder securely in place. If a 
gasoline can, be sure there are no fumes 
in the can before soldering. 

I use one such can for wood alcohol car- 


VALVE VENT 








The air vent makes 


the pouring easier 


stove. It allows the contents to be poured 


otherwise.—Enric B. RosBerts. 





Spring Adjustment for Tent 
Pole and Guy Ropes 


from an 


automatic 







TENT ROPE 2 3-in. Iron pipe 11 
TO PEG 


The springs take up 
slack in dry weather 


—R. D. P. 











ried on camping trips as fuel for a camp 


without spilling, as so frequently happens 


OrE of the chores of tent life is adjust- 
ing the guy ropes to suit atmospheric 
conditions. I have done away with this by 
the scheme illustrated. All the ropes of 
my pyramidal army 
tent havecoil springs 
old bed, 
which provide an 
adjust- 
ment. As an added 
feature, I also have 
anautoclutch spring 
on the center pole, 
which in my case is 


ft. 6 in. long, stand- 
ing on a base flange. 
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Learn why 


thousands of men are flocking 


to this new shaving creation 
Accept, please, a 10-day tube to try 


GENTLEMEN :—Your present shaving 
soap may be exactly fitted to your needs 
—or, it may be failing in one of five im- 
portant ways. 

Shaving is so important a thing in your 
life that it will pay you, we believe, to 
find out whether or not you are getting 
the utmost in a shaving cream. 


80% of the users of Palmolive Shaving 
Cream once were wedded to rival prepa- 
rations. We won them by sending a 1o0- 
day tube for trial. May we do as much 
for you? 


5 mistakes corrected 


1. Lather too scanty — Palmolive 
Shaving Cream multiplies itself in lather 
250 times. A tiny bit—just one-half 
gram—suffices for a shave. 


2. Slow action—Palmolive Shaving 
Cream acts in one minute. Within that 
time the beard absorbs 15% of water. 
And that makes a hard beard wax-like, 
soft. 


3. Dries on face—The lather of Palm- 
olive Shaving Cream maintains its 


THE PALMOLIVE COMPANY 
(Del. Corp.), CHICAGO, ILL. 


To add the final touch to shaving luxury, 
we have created Palmolive After Shaving 
Talc—especially for men. Doesn't show. 
Leaves the skin smooth and fresh, and gives 
that well-groomed look. Try the sample we 
are sending free with the tube of Shaving 
Cream. There are new delights here for every 
man who shaves. Please let us prove them 
to you. Clip coupon now. 3307 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


creamy fullness for ten minutes on the 
face. 


4. Hairs lie down—That is due to 
weak bubbles. Strong bubbles are essen- 
tial to support the hairs for cutting. 
Palmolive bubbles are strong . . . they 
hold the hairs erect for the razor. 


5. Skin irritations—The palm and 
olive oil content of Palmolive Shaving 
Cream leaves the face in fine condition. 
Men like the after-effects. 


Let us prove this 


We ask your permission to prove these 
things—to send you a tube to try. We 
are masters of soap making. One of our 
soaps—Palmolive—leads among toilet 
soaps of the world. We have worked hard 
to excel in a Shaving Cream. We made 
up and tested 130 formulas before we 
attained our ideal. 


Do us the kindness to mail this coupon, 
for your sake and for ours. 


10 SHAVES FREE 


and a can of Palmolive After. Shaving Talc 





Simply insert your name and address and mail to 
Dept. B-1202, The Palmolive’ Company (Del. 
Corp.), 3702 Iron Street, Chicago, III. 


Residents of Wisconsin should address The Palm- 
olive Company (Wis. Corp.), Milwaukee, Wis. 


= Print your name and address clearly 


s 
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Fair femininity 
switches cigarette 
smoker to a pipe 





It is always interesting to hear how pipe 
smokers come to discover their favorite 
tobacco. 


Ed Maher frankly admits there’s a “she” 
in his case. And to her he gives the credit 
for his present pipe-smoking enjoyment. 


Larus & Bro. Co., 
Richmond, Va. 
Gentlemen: 

I happen to be a student at the Uni- 
versity of California, and since I first 
started to smoke I have always smoked 
cigarettes. 

One day SHE said to me, “Ed, dear, 
why don’t you smoke a™pipe? I think 
those long straight-stemmed pipes are so 
much more manly-looking than cigarettes.” 

So, naturally, I had to buy a long- 
stemmed pipe anda can of—well, we'll call 
it “Blubs Mixture tobacco.”’ Immediately 
with a certain feeling of pride in my new 

ipe, I “lighted-up” and _ proceeded to 

ave my tongue bitten. I tried almost 
every brand I had ever heard of but none 
satisfied me. 


Sadly, I had to confess to HER that as 
a pipe smoker I was a good dietitian. 


“Did you try Edgeworth?” she asked. 
“That is what dad smokes, and he’s always 
smoked a pipe.” 


So to make a long story short, I was 
forced to try Edgeworth, and all that I 
can say is that if every fellow that has tried 
to accustom himself to a pipe, started with 
Edgeworth, there would be very few that 
would go back to cigarettes. 


Yours sincerely, 
Ed Maher, 1731 Hayes St., San Francisco. 


Let us send you free 
samples of Edgeworth 
so that you may put 
it to the pipe test. If 
you like the samples, 
you'll like Edgeworth 
wherever and when- 
ever you buy it, for it 
never changes in qual- 
ity. 












Writeyour 
name and address 
to Larus & 
Brother Com- 
pany, 10S S. 21st 
Street, Rich- 
mond, Va. 





Rese : We'll be grate- 

== ful for the name 

and address of your tobacco dealer, too, if 
you care to add them. 


Edgeworth is sold in various sizes to suit 
the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by parcel post a one- or two- 
dozen carton of any size of Edgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 
same price you would pay the jobber. 


- On your radio—tune in on WRV A, Richmond, Va. } 
the Edgeworth station. Wave length 256 meters. 
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Here’s the Way to Smooth 
a Hardwood Surface 


By EMaANueEL E. Ericson, Noted Manual Training Authority 
























2 (At right) Level off 
diagonally and _ then 
straight with a jointer plane 








yam brace it in any convenient way 







l If you have a glued-up 
hardwood surface to plane, 
first support it firmly on the 
bench against one or two 
strips thinner than itself. It 
is essential, too, that the 
bench be absolutely rigid. 
If your bench happens to 
give when pushed against, 

















3 (Above) Adjusting 
smooth plane blade and 
back iron. See note below 




















Scrape the surface with the grain, 
but at a slight angle. Sharpen the 
cabinet scraper as shown in these 
columns in the July, 1925, issue 


Note: In adjusting the smooth plane, 
hold the sharpened iron as shown in Fig. 
3 above and push the cap forward with 
the thumb uniil the cutting edge appears 
no wider than a thread. Hold it in place 
with the left hand and tighten the screw 













4 (At left) Plane 
lengthwise 
with the smooth 
plane. Have the 
iron exceedingly 
sharp and adjust- 
ed accurately to 
make the thinnest 
possible shavings 





6 Next sandpaper with No. 1, 4, 
or 0 paper, depending upon the 
wood and quality of surface desired. 
Wrap the paper around a block and 
make straight strokes back and forth 
with the grain. Crosswise or circular 
strokes are certain to leave scratches 
that will later show through the polish 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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‘Tie hlome Work sho 


Compact Telephone Cabinet 
Built into Wall 











by anyone who is handy with tools. 
It consists of a box with a wall-board back 
that is set into the 
wall between two 
partition studs 
after the plaster 
| has been cut out 
with a cold chisel 
and the laths sev- 
ered with a com- 
pass saw. 
In this instance 
both the house in- 

















tercommunicating 
phone and the out- 
side telephone are The cabinet holds 
located in it. No- both house and long 


; P distance hones 
tice that a ledge is - 


provided on the inside of the door to carry 
the telephone, and that holes are drilled in 
the door in order that the bell may be 
heard more readily.—R. M. S. 








Zinc-Topped Kitchen Table 


(Continued from page 71) 


bodily when the table is to be moved or 
cleaned inside. 

The lower part is one large compart- 
ment for the storage of both foods and 
kitchen utensils. It was assembled by 
joining top and bottom rails all the way 
around to four legs, each 2 in. square. 
The rails were made 2 in. wide and 1 in. 
thick, and all of them were grooved on one 
side for the panels except the two in the 
front of the compartment. 

The tops of the legs were left extending 
1 in. above the panels. Shoulders 1 in. 
deep were cut on the front and back of the 
legs, and the upper part of the table rests 
on these shoulders. Casters were provided. 

The top of the table was made by as- 
sembling eight rails around four leg pieces, 
each 2 in. square and 8 in. long. It was 
divided for three drawers, runners being 
supported by the lower rails at the front 
and back of the table. 

For the top of the table, which is 30 by 
54 in. and 2 in. thick, two thicknesses of 
lumber were used, one running lengthwise 
and the other crosswise. The upper layer 
was planed quite smooth and nailed down 
well. A piece of zine was used for covering 
the top. Zinc is soft, and no trouble was 
experienced in bending the edges smoothly. 
The edges were tacked to the under 


For hardware, two pair of hinges, three 
drawer pulls, one cupboard turn, and an 
inside cupboard catch for one of the lower 
doors were needed. They were finished in 
lemon brass color. 

The piece was finished in white enamel, 
but one of the new lacquers or a stained 
and varnished finish could be used for a 
table of this type, if preferred. 





I HAVE made one of the Pirate Ship mod- 
els, and it certainly is an ornament that 
never fails to attract attention.—E. F., 
Altamont, III. 





HIS telephone cabinet may be made | 


edges of the table with brass-headed nails. | 
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Friendly but Friendlies 


ICK at heart he watched 

them go. Last year he was 
always asked to join this merry 
group, but now the invitations 
were becoming fewer and few- 
er. He touched his face gin- 
gerly in miserable speculation. 


Gould it bes ... i... ? 


7 5 vy 


A great many young men ate in- 
clined to have a grimy-looking skin, 
spotted with blackheads and dull 
in appearance. Few realize that this 
hinders their success in life. Pom- 
peian Massage Cream helps you 
overcome this handicap by giving 
you a clear, ruddy complexion. 


SPECIAL INTRODUCTORY OFFER 
V4 of 60c jar for 10c 


For 10c we senda special 
Trial Jar containing one- 
third of regular 60c con- 
tents. Contains sufficient 
Pompeian Massage 
Cream to testthoroughly 
its wonderful benefits. 
Positively only one jar to 
a family on this excep- 
tional offer. 





© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6, 


Clears the Skin. Pompeian Massage 
Cream thoroughly cleanses the pores. 
It helps clear up blackheads and 
pimples by stimulating healthy cir- 
culation, and by 
keeping the skin 
clean and the pores 
open. 


Easy to Use. After 
shaving or wash- 
ing, rub it in gently. 
Continue rubbing 
and it rolls out, 
bringing with it all 
the dirt and skin Use Pompeian 
impurities. Result Massage Cream 
—a clean, healthy regularly at home 

¥ : —then you'll get 
skin with clear, the full benefit. 
glowing color. At all druggists. 











| THE POMPEIAN CO., Cleveland, O., Dept.49 


: Gentlemen: I enclose a dime (10c) for 4of a : 
: 60c jar of Pompeian Massage Cream. : 


Street : 
} Address......++sseeeeeececeerereserereees : 
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“Yankee” Ratchet 
easier 


makes jobs 


A finger touch on 
Ratchet Shifter 
gives any one of 
five adjustments. 


1. Plain Drill 

2. Left-hand Ratchet 
3. Right-hand Ratchet 
4. DOUBLE Ratchet 
5- Gears Locked 
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W HEN set on DOUBLE Ratchet, any 

movement of crank, back or forth, however 
slight, sends drill into work. This saves lost 
motion and, therefore, lost time. 

The five ratchet adjustments and two speeds 
make this ‘* Yankee’’ Drill handy and fast. 

Speed changes made instantly without remov- 
ing drill from work. Just shift lever at base of 
hub. 

No. 1555 Cillustrated), 3-jaw; 
No. 555, 2-jaw. Holds % in. 
Drills. No. 1545, 3-jaw; No. 
545, 2-jaw. Holds 34 in. 

For smaller drilling jobs use 
“Yankee” Ratchet Drill No. 
1530, with five ratchet adjust- 
ments. 















Some other 
**YANKEE”’ Tools 
Ratchet Screw-drivers 
Ratchet Bit Braces 
Automatic Push Drills 
Automatic Feed Bench Drills 
Vises, Removable Base 

Dealers everywhere 
sell “‘ YANKEE” Tools 


**Yankee’’ onthe 
tool means_ the 
utmost in quality, 
efficiency and durability. 
Write for FREE ‘‘Yankee’’ Tool 


Book, of interest to those 
who love good tools 


North Bros. Mfg. Co., Philadelphia, U. S. A. 


“YANKEE” 
TOOLS 
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Ways to Build a Good Float 


How to Make One with Barrels 


That Will Last for 


By Henry S. Larasy 


IVE members of the 

Bayside Canoe Club 
were seated on the end of 
their dock, basking in the 
sunlight of the first really 
warm June day of a cool 
and backward season. 

“Well, boys,”’ spoke up 
Fred Nelson, the club’s 
commodore, “if we’re go- 
ing to build that swim- 
ming float, we had better 
take a run over to Cap- 
tain Graham’s and see if 
he has figured out a good 
plan for us to follow.” 

Captain Graham, always forehanded in 
things pertaining to fishing and boating, 
was mending a crab net. 

“Yes, I sketched out plans for two 
different floats,”’ the Captain assured the 
eager members of the canoe club; “one is 
fourteen feet square (see Fig. 1) and the 
other ten feet (see Fig. 2).” 

“But these are barrel floats,” said 
Nelson. “Why not make a plain raft?” 

“* Because a spar float, made up of two 
or more large timbers with planks nailed 
across, is very heavy. No matter how 
much you paint it, the wood will soak up 
the water and set lower and lower each 
day. Barrels are easy to get, the neces- 
sary planks can be gotten in any lumber- 
yard, and the float will set high and will 
not be unduly heavy. All you need to 
build it are saw, hammer, brace, half-inch 
wood bit, heavy two-inch chisel, and a 
monkey wrench. 

“You will notice that the larger float 
has a frame which extends down below 
the barrels. This is to protect them when 
the float is hauled out, or if it rests on the 
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bottom at low tide, or if it has to be 


beached for repairs. Without it, the bar- |. 


rels might get crushed or damaged suffi- 
ciently to make them leak. You can leave 
it off the large float or put a similar frame 
around the smaller float. For my part, I 
would put it on in every case. 

“You will have to use the strongest 
possible construction. You will see that 
I have arranged the timbers to make 
angles wherever possible—the angle-iron 
shape being about the strongest and 
simplest one can have. 


“‘DUILD the float as near the water’s 
edge as possible for ease in launch- 
ing. Decide on whether you will use 
wooden oil barrels or steel oil drums, but 
pick good ones and, of course, they must 
be water-tight. Next order your timbers 
and flooring. Cut the timbers to the 
proper length, pair them up and bolt them 
together to make wooden angles.” 
“That will be quite a job, won't it?” 
asked Nelson. 
“Not if you go about it right. I would 
mark each pair when 
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so on. Then clamp 
each pair together in 
turn and bore the bolt 
holes right through 
with a half-inch bit. 
Next cut out the tim- 
bers that are to hold 
— : the barrel. Don’t bolt 
any together, how- 
ever, until you have 
soaked them all over 
with paint. Pay spe- 
cial attention to the 
ends. 

** After two or three 
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BARREL FLOATS 











LARGE FLOAT 14-0"x 14-0" 


Fig. 1. Side and end views of a float supported by nine barrels or 
oil drums. Note the heavy bracing framework below the water 


days, give them all 
another coat. Don’t 
(Continued on page 81) 
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forget to run the paint well through the 
polt holes. This painting is very impor- 
tant, and five or ten dollars’ worth of 
paint will make your float last three years 
longer at the very least. 

“Block up the two end timbers on 
blocks or a sawhorse, high enough so that 
you can bolt on the protecting frame- 
work, if you decide to have it. Next bolt 
the two side timbers to the ends. Now 
you will have a square frame and you can 
bolt the other timbers in place. 

“Hang the barrels in their places and 
fasten them by means of rods, which 
should be threaded at each end. Paint the 
nuts, threads and bolts as you go along. 

“When the main frame is built, bolt the 
protecting frame around and nail on the 
two-by-sixes that run underneath. They 
are to steady the whole and to allow the 
float to be rolled to the water. 

“Paint your flooring before cutting it 
in lengths. Nail it in: place, but don’t 
drive the pieces too closely together, for 








Fig. 2. A float with only six barrels. Side 
frames like those in Fig. 1 may be added 


they will swell. After the nailing is done, 
saw off the waste and soak the finished 
ends with paint. Don’t forget a handrail 
around the float at the top and another 
at the water’s edge. 

“The final coat of paint should be red 
or green below the water, but above the 
water the floor should be white or a light 
color so as to be visible for boating at 
night. 

“You can moor the float by an anchor 
or by stakes. The stake method is the 
cheapest, but it is hard to drive down the 
stakes. | 

“To make an anchor, use a packing box 
about two by two by three feet as a 
cement mold, and cast in it an old brass 
pipe or shaft bent to form a loop. You 
will also want to add a springboard and 
ladder, but that is a simple matter.” 

“How much material shall we need?” 
Captain Nelson asked. 

“I made a rough list at the time I 
drew the sketches,” the old sailor replied. 
“Here it is.” 

The list was as follows: 

For the smaller float, 6 pieces 2 by 8 in. 
by 10 ft.; 10 pieces 2 by 6 in. by 10 ft.; 
125 sq. ft. 114 by 4 in. flooring; 4 pieces 
1 by 2 in. by 10 ft.;3 pieces 2 by 4 in. by 
12 ft.; 2 pieces 1 by 3 in. by 14 ft. Sixteen 
¥% by 12 in. carriage bolts, nuts and 
washers; thirty-two 4 by 9 in. carriage 
bolts; eight 34 by (Continued on page 88) 
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Spanninc the country, under 
rivers, across prairies and over 
mountain ranges, the telephone 
builders have carried the electric 
wires of their communication net- 
work. Half a century ago the 
nation’s telephone plant was a 
few hundred feet of wire and 
two crude instruments. The 
only builder was Thomas A. 
Watson, Dr. Bell’s assistant. 


It was a small beginning, but 
the work then started will never 
cease. In 50 years many million 
miles of wire have been strung, 
many million telephones have 


been installed, and all over the 
country are buildings with switch- 
boards and the complicated ap- 
paratus for connecting each tele- 
phone with any other. The 
telephone’s builders have been 
many and their lives have been 
rich in romantic adventure and 
unselfish devotion to the service. 


Telephone builders are still ex- 
tending and rebuilding the tele- 
phone plant. A million dollars a 
day are being expended in the 
Bell System in construction 
work to provide for the nation’s 
growing needs. 
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IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 
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Be a and make big profits 

Slave with the 


BEISSER KEY MACHINE 


You can start a business of your own, no experience 
necessary. Only machine that will make first keys 
without taking lock apart. Makes a dozen duplicate 
keys per minute. rite Today for Full Par- 
ticulars. 

BEISSER KEY MACHINE Co. 
409 Fort Street, East Detroit, Michigan 


ip Ford 
with amazing new Delco i 


tion at only $13.00. Give your Sora 

high - priced car performance. New 

speed! A fatter, hotter spark. Easier 

starting. And the saving 

—. With Delco . 

extra. Write for information or better 
yet, send money order, draft or 
express order for immediate ship- 

ment. Addre 
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No. 
The first 
MILLERS FALLS 


Electric 
Drill 


R fifty years Millers Falls 
Company have made hand, 
breast, chain and bench drills. 


To take up the manufacture of 
portable electric drills was a 
natural step forward. It de- 
pended on one thing—the de- 
velopment of an electric tool 
of true Millers Falls quality. 


Here it is—the first number of 
a series. Look for it in hardware 
and automobile supply stores. 
It’s a fine tool—what more can 
we say than that it belongs to 
the Millers Falls group? 


MILLERS FALLS COMPANY 
Millers Falls, Mass. 
28 Warren Street 9 So. Clinton Street 


New York Chicago 


MILLERS FALLS 
TOOLS 
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Mr. Brownback is a specialist in marine 
motors. He has provided the power plants 
for some of the fastest small craft plying 
the waters in and around New York City 


Mee BOATING is so splendid 


and invigorating a sport that 

boat owners invariably take a 
keen personal interest in the repair and 
maintenance of their boats. A man may 
be willing to leave the upkeep of his auto 
entirely to a service station, but he feels 
his motor boat deserves that sympathetic 
handling and patient attention to details 
that no one but himself can give. 

This article is written with such an 
owner in mind—a man who has an aver- 
age small boat. The thought of economi- 
cal procedure has been kept paramount. 

Before actual operations in overhauling 
a motor boat are commenced, it is always 
well to make out a complete list of every 
item to be attended to and then to arrange 
these items in logical order on a neatly 
prepared sheet. Cross them off one by 
one as.they are attended to. This saves 
time, insures a completely finished job, 
provides a check on any trouble that may 
arise, and, most of all, gives wonderful 
peace of mind undisturbed by “‘Oh!-Did- 
I-forget-that”’ thoughts. 


HE logical time to begin is really at 

the haul-out period in the fall. At 
that time the boat should have the under- 
water portions scraped, scrubbed clean 
and washed with fresh water before the 
marine growth has had a chance to 
harden. After that the bottom is given 
a coat of copper paint. 

At this period the engine should be 
removed and stored where it can be over- 
hauled in spare hours during the winter. 
The operation will take from twenty-five 
to several hundred hours if a really thor- 
ough job is to be done. It is not advisable 
to attempt to do it in an ordinary cellar, 
where working surfaces are exposed to 
moisture or ash dust. 

Immediately upon removing the engine, 
take up the floor boards, clean the bilges 
thoroughly, and scrub out the inside of 
the boat. If kerosene is required in this 





operation, use as little as possible and 





Getting Ready for Summer Cruising— 
Precautions against Break-downs— 


Hull Repairs 


By Henry Lowe Brownpack 


wipe it out thoroughly, scrubbing after- 
ward with washing soda and water. It 
is a good plan to remove the old paint 
and give a good coat of lead paint at this 
time. 

As the engine makers publish instruc- 
tion books, I am not going into details, 
but will offer a few hints. First, drive intoa 
board a series of 4-in. spikes, numbered for 
each cylinder. Then hang the piston 
rings, connecting rods, pistons, and other 
parts on these pins. Don’t chuck them 
helter-skelter into a box. 

Clean all parts and, where adjustments 
are provided, test carefully for wear. 
These adjustments can be made during 
the assembly, but where bushings, pins, 
and the like are worn badly, they must 
be replaced. If these parts are ordered 
early, much delay will be saved, and care- 
ful fits can be made. 

If the exhaust valve stems have been 
sticking, to undercut the top of the guide 
about .010 in. for (Continued on page 83) 
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ON WHICH TO HANG ENGINE PARTS 
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Braces for mooring cleat, a fire extinguisher 
installation, and other kinks for boat owners 
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sailing a Motor Boat 


(Continued from page 82) 
from 4 in. to 3 in. will generally cure it. 

The only other points to be cared for 
in the ordinary power plant are to flush 
out all oil mains, to test valve springs for 
weakness, and clean exhaust ports in two- 
cycle motors. 

In putting in new pistons, weigh them 
in sets; they should not vary more than 
14/s ounce per pouxd. Also, see that piston 
ring ends have plenty of end clearance 
(about .003 per inch bore). Another point 
often overlooked is cleaning the carbon 
from the under sides of piston heads. 
Piston pins should fit snugly in the pis- 
tons. If the latter are of aluminum, they 
should be heated before fitting the pins, 
which should be from .0015 to .002 in. 
larger than the holes. 


ISTONS that “pump” oil often can 

be cured by undercutting the last ring 
and draining the undercut with return 
holes. 

If your engine has been getting “tired” 
or sluggish after a run of from twenty 
minutes to half an hour, fit a scavenger 
pump to draw the oil ,from the oil pan 
and carry it to a tank fitted with a cooling 
coil. From there the pressure pump 
should draw it and force it into the bear- 
ings. The scavenger pump should be of 
at least 50 percent greater capacity than 
the pressure pump. 

In all cases clean out every part of the 
oiling system, sump, splash trays, if splash 
oiling is used, and drilled passages in 
crankshafts. This is most important, as 
the life of an engine depends entirely 
upon efficient lubrication. 

In making fine lap fits, a well-known 
household cleaning cake with kerosene is 
a safe and excellent abrasive. 

After the repairs are finished, paint the 
engine with some good enamel, polish the 
bright work, and give it a coat of clear 
lacquer, and oil or grease all working sur- 
faces. All this should be done at the 
hauling-out time. 

Now we come to hull repairs. First, go 
over the wood with the end of a sharp 
jackknife to find soft spots or rot. Tap 
the wood with a hammer to discover any 
loose fastenings. Replace any defective 
wood. 


2 ow danger point for planking is the 
plank running next to the keel. If the 
planking is‘in good shape, we may “turn 
our attention to the caulking, if our boat 
is caulked. If this is bad, strip out the 
loose cotton, run a V-shaped tool along 
the groove, and then reeaulk. In order 
to do this properly, go to some boat yard 
and watch an expert. Notice how much 


in the groove and taps it home. 


ing paint, putty smooth with white lead, 
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ARGENT Pianes are tools 
of the master craftsmen, 
but so moderate in cost that 
they should be on every school 
and home work-bench. They 
are beautiful planes — in design, 
materials and finish. They are 
efficient in operation, simple in 
adjustment, so durable in con- 
struction that you may never 
have to replace them. 


No school 


or home work-bench is 
complete without them 


SARGENT & COMPANY, Manufacturers 


50 Water Street, New Haven, Conn. 










Sargent Auto-Set, the larger of the 
two, has an exclusive time and trouble 
saving feature. The cutter of edge- 
holding chromium steel may be re- 
moved, sharpened and replaced with- 
out changing original adjustment. 
Back in place, the cutter is as rigid as 
can be, even when cutting across cr 
against the grain’ or over knotty sur- 
faces. For end work and the smaller 
jobs of finishing, you can’t beat the 
Sargent Steel Block Plane. With these 
two planes, practically every need for 
finishing tools is met and professional 
looking jobs are assured. At hardware 
stores. Write us for booklet. 






Sargent Steel 
Block Plane 
No. 5206 


Sargent Auto-Set 
Bench Plane No. 714 
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cotton he uses, how he twists it, lays it 
After 
caulking, give the seams a coat of prim- 
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Make More Money 


Read the Money Making 
Opportunities on pages 
104 to 127 of this issue. 
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“World's Handiest Calculator” 


: ‘SUBTR Acts. "MU 
NEW * win KA ee work of a large $300 adding pone Fg 
99,99. rete visible at all times. 
OY, but_an indestructible portable ma- 


LTIPLIES 
Capac- 
Clears with 


DIVIDES 


and paint the entire hull with a priming 
coat. 

Engine beds should be examined care- 
fully for loose or defective fastenings and 
for any movement. They must be securely 
bolted and fastened so as to distribute 
vibration and load. (Continued on page 88) 




















chine GUARANTEED five years. 
pocket. Accurate. So simple a child can operate it. 


is suitable for any use where numerals are dealt with. 
D NO MONE 


R E 
Just write ‘Send me a Baby “Caleulator”’ and give your = and 
We will ship Calculator immediately. On delivery pay 
(If outside U.S. send cash). 
you get your money back. THO b 
This is lowest priced practical uy 
“Why pay more for inferior imita- sight. 


address. 
yectmen $2.50 plus few cents —. 
f not satisfied after 10-day trial 
SANDS OF SATISFIED USERS. 
portable calculator made. 


tions?”’ Order from this ad today 


So compact that it fits in vest 
Instructions 
with every machine Everybody should carry one for —s as it 


RASY CALCULATOR SALES CO.. P. 0. Box 1118, Chicago. on. 


AGENTS: 
firm, 





Every business 
man or woman will 
this machine on 

BIG COMMISSIONS. 


Dept. 59. 
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School days. end— 
Commencement is here 
—and workaday life is 
beginning. Give the 
graduate a gift that 
carries both sentiment 
and practicality. 


Give something that 
bridges these momen- 
tous days between theory 
and reality, and helps 
translate the chance 
thought into sure ad- 
vancement, 


Give the gift that bet- 
ter than any other 
teaches Success’ first 
lesson: 
PUT IT ON PAPER! 
Vv Vv 
Success waits on theman 
who keeps in line with 
his thinking those best 
friends of an active 
brain — EVERSHARP 
AND WAHL PEN. 





There’s an Eversharp for - 
you in any style and size you 
want, This one, the popular 
standard gift and business 
model, with 18 inches of 
lead up its sleeve, gold- 


filled at $ 5 


Perfect writing mate for 
Eversharp is the new Wahl 
Pen. Finely balanced; beau- 
tifully and lastingly made of 
precious gold and silver; 
precisely designed to match 
your Eversharp, in combina- 
tion sets, or individually 


“8 

a on 

E VERSHARP 
WAHL PEN 


© 1926, The Wah! Co., Chicago Canadian Factory, Toronto 
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ARCHERY—The Latest Sport 


(Continued from page 69) 


governs the bow makers and fletchers of 
civilization. 

What forms a most interesting and 
little known bit of American history is 
the fact that the southern Indians used 
charred cane or bamboo with which to 
make their arrow points. The charring 
of the cane hardened it, and with arrows 
pointed with this material the savages 
were again and again able to pierce the 
armor of the Spaniards, and, at least in 
one instance, they pinned the armored 
leg of a Spaniard to his horse’s side by 
sending the arrow through the armor and 
burying the head in the horse’s body. 

The eastern Indians of olden times ap- 
parently used a much longer bow than 
those made in the 
West. Captain John 
Smith and his com- 
panions found the 
coast Indians using 
bows nearly as long 
as their own English 
long bows and quite 
as powerful. The 
arrows were tipped 
with chipped flakes 
of flint, quartz, 
shale, or bits of 
hardened bone. 


HE accuracy 

with which the 
Indians could shoot 
with their home- 
made bows was 
quite disturbing to / 
English, French and ¢ (2 
Spanish adventurers = 
on this continent. LOOP 
Since their bows 
were better adapted 
to our land than the 
imported English 
bows, I see no reason 
why we should not 
model our bows 
after the redman’s 
bow instead of mod- 
eling them after 
Robin Hood’s. 

It is true, however, that a number of 
our pioneers, scouts and buckskin men of 
the frontier did use the English long bow 
for two practical reasons; the material for 
their arms was supplied them by the 
forest, and the wang of a bowstring did 
not attract as much attention as did the 
crack of a “ Kaintucky”’ Lehman or New 
Purchase rifle. 

In the recent war in Mexico, Villa had 
a whole regiment of Yaqui Indians armed 
with bows and arrows, who used these 
weapons in battle. 

Catlin, the artist, the Grand Duke 
Alexis of Russia, and Francis Parkman, 
all are witnesses to the truth of the story 
of the Indian’s shooting an arrow through 
the body of a live buffalo so that the 
shaft came out on the opposite side of 






BOWLINE Loop 





NOCKS AND 
BOW STRING 


Cocse-covtion of a bow at places marked 
A, B and C in drawing on page 69; details of 
the horn“ nocks’’; knotting a catgut bowstring 


the animal and fell upon the ground, 

When the Santa Fé Trail was first 
traversed by the pioneers, these hardy 
buckskin-clad men discovered, to their 
sorrow, that it oftentimes happened that 
their small-caliber rifles were not a match 
for the Indian bows, and not nearly ‘so 
effective in the hunting of big game. 
While the trappers and plainsmen were 
constantly having their rifles re-bored to 
the standard caliber of thirty-two balls 
to the pound, the Indians were increasing 
the strength of their bows until they aver- 
aged about a sixty-pound pull; this bow 
they could use handily on horseback. 

In attacking a caravan, the Indian 
would throw himself into a loop of braided 
horsehair on the off- 
side of the horse 
and, shooting from 
below the neck of 
the horse, send his 
arrows with disturb- 
ing accuracy at his 
adversary. 


HORN 





UT THE plains- 
men met this 
trick by fighting in 
pairs. Qne would 
draw a bead with 
his long rifle on the 
horse and, when the 
horse dropped, the 
other plainsman got 
the Indian as the 
latter was disengag- 
ing himself from the 
fallen animal. It 
was a great game! 
The survival of the 
fittest in animals, 

weapons and men. 
I know of several 





STRING ; 

CENTER old plainsmen, 
quiet, unassuming 
old chaps, who con- 

TIMBER HITCH ee 


fessed to such an 
ardent admiration 
for the Indian bow 
that, when they 
killed an Indian 
whose bow was exceptionally good, they 
appropriated it and carried it with a 
quiver full of arrows over their shoulders, 
relying upon it to save them powder and 
lead when those commodities were scarce. 

Old Jim Carter told my assistant that 
many times he had killed an Indian with 
a bow and arrow, much to the consterna- 
tion of the Indian’s companions, who, 
finding the body pierced with an arrow 
from a distant tribe, could not understand 
its presence. 

Many varieties of wood were used for 
bows; for example, osage, hickory, ash, 
mulberry, cedar, witch hazel, walnut, and 
even the despised willow. Almost any 
springy wood can be used for a bow, 
particularly if it is backed and bound with 
sinew. The. old (Continued on page 85) 
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plains bow, however, was made from a 
choice stave of osage orange or hickory, 
well seasoned and worked into shape so 
carefully, that every advantage of its 
grain and elasticity was considered. 

As a rule, the old men of the tribe were 
the bow makers, and never a bow left 
their hands that was not as nearly perfect 
as their skill and ingenuity could make it. 
No bow was carelessly made, not even the 
toy ones for children; some of these were 
miniatures of the man’s bow, only falling 
short of it in strength and length. 

An Indian cared for his bow as a white 
man did for his rifle, well knowing that 
any accident befalling it might mean 
hunger, starvation or the loss of his scalp 
and life. Usually the bow was carried un- 
strung in a case of panther skin or heavy 
buckskin, often beaded and ornamented 








The New Archery Games 


RCHERY GOLF resembles regu- 
lar golf. It is played by shooting 
from target to target, spaced from 30 
to 200 yds. apart. The 9 or 18 targets 
are bags of double burlap 2 ft. in diam- 
eter, stuffed with straw. A white ring 
4 in. in diameter is painted in the cen- 
ter, surrounded by a ring 5 in. wide of 
red and an outer 5-in. ring of blue. An 
arrow in the center scores 0, in the red, 
1, and in the blue, 2. The targets are 
the only equipment needed to set up a 
course.- Oakland, Calif., was one of the 
first cities to have such a public course. 
Another game is known as “roving.” 
The leader of a group of archers selects 
some object at a reasonable distance as 
a target and shoots at it, followed in 
turn by his companions. The one whose 
arrow strikes closest to the center of the 
target then selects another target farther 
away, and in this way the group roves 
on. Each time an archer wins the privi- 
lege of selecting a target he scores a point. 
Detailed rules for regulation archery 
target contests, as well as for these 
games, can be obtained at any well 
equipped sporting goods store. 
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OF ALL the things that injure 
health, straining the nerves is 
more dangerous than all others com- 
bined. It weakens the nerves, para- 
lyzes the organic forces, plays havoc 
with the mind; and is the cause of 
innumerable dangerous ailments. 


Nervous Indigestion 


Nerve strain is especially harmful to 
the stomach and bowels, causing nerv- 
ous indigestion, sluggish bowels, and 
kindred disorders. This, in turn, fills 
the blood with dangerous poisons. 
Why and how this occurs can be eas- 
ily understood. Undigested foods in 
the stomach and bowels ferment and 
decay. This putrefaction develops 
gases and certain toxic poisons, just 
as does any putrefying matter, be it 
inside or outside of the body. These 
poisons are absorbed by the blood, 
which transmits them to every part 
of the body. This self-poisoning is 
termed Toxemia or auto-intoxication. 


Toxemia 
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NERVE STRAIN 


The Cause of Nervous Indigestion, 
Auto-Intoxication, Blood Poisoning 








PAUL von BOECKMANN 


Author-Lecturer-Scientist, whose various books on 
the Nerves, Breathing, Psychology and Health have 
reached the highest plane during the last 30 years. 
is books have been translated in several foreign 
ldnguages by scientists of various countries. 


I write authoritatively on this subject, as 
I have made a life study of nervous people 
and their ailments and weak- 
nesses. During the last 30 





Toxemia impairs the blood cir- 
culation, causing high or low 
blood pressure, dizziness, kid- 


ney trouble, mental and physi- Character ? 


Do You Know— 


That it is Nerve Force that 
gives you Mental Power and 


years have had far over 
100,000 such cases under my 
observation and care, of which 
hundreds were treated in col- 








with porcupine quills. To the bow case 
was fastened a quiver of the same mate- 
rial, of a capacity to hold about fifty 
arrows. War parties often carried quivers 
that would hold a hundred arrows. In the 
excitement of war and chase, the Indians 
shot as rapidly as the opportunity of a 
hit afforded. 

There used to be a game upon which 
the Indians gambled. Someone would bet 
that he could shoot the most arrows into 
the air, the last one leaving the bow 
before the first one fell to the earth. The 
record for this, I believe, is eight arrows. 
If you have an idea that this required no 
particular skill, try it yourself some time, 
and I will admit that if you have three 
arrows in the air at one time you are 
doing “mighty” well. 

Toward the latter days of the Santa 
Fé Trail, the western trading posts sold 
hickory staves, which were bought by the 
Indians for bows and by the white men 
for ramrods and — (Continued on page 83) 





cal restlessness, sleeplessness, 
and uneasiness of the mind. 
It lowers the disease-resisting 
powers and leads to many dis- 
eases, especially colds, pneu- 
monia, and tuberculosis. 

Toxic poison has the same 
effect internally as would a 
drop of acid placed on the 
skin. It burns and irritates, 
that is, it causes pain. All 
bodily pains, not due to local 
injury or infection, are due to 
toxic poisons. This includes 
headaches, neuralgia, neuritis, 
rheumatism, backaches, pains 
in the region of the heart, in 
the chest, etc., etc. 


Stomach Ulceration 
—Cancer 
As stated, putrefaction of un- 





That your Nerves govern your 
entire body, in fact, your 
whole life? 

That when your Nerves be- 
come weak, every muscle and 
organ become corresponding- 
ly weak ? 

That mental strains, especially 
worry, fear, andself-conscious- 
ness, paralyze the Nerves that 
control the stomach and 
bowels ? 

That Nerve Strain will wreck 
your Health more rapidly 
than any other abuse? 


Do You Know— 


How to develop your Nerve 
Force 

How to RELAX and CALM 
your nerves ? 

How to counteract Worry, 
Fear, Anger, Jealousy and 
similar nerve-killing emo- 
tions ? 

How to avoid Nerve Tension, 
Nervousness and loss of Nerve 
Force? 


Read Nerve Force, where all 
these important points are 
fully explained. 


laboration with leading medical 
scientists. No other man has 
had so great an experience as [ 
in this specialty, nor has had 
the opportunity to test so 
widely the efficiency of any ad- 
vance made in this science. 


An Important Book 


I have written a book, en- 
titled “NERVE FORCE,” 
which discusses this vital sub- 
ject in detail and explains in 
simple language how we strain 
our nerves, paralyze the vital 
organs, and what we must do to 
restore them to normal con- 
dition. The cost of the book 
prepaid is only 25¢ coin or 
stamps. Address me, Paul von 
Boeckmann, Studio 164, 110 
West goth Street, New York 





City. 





digested food develops gases, 
which is indicated by belching 
and bloating of the bowels. These gases 
expand the stomach like a toy balloon, 
causing severe pressure on the heart and 
lungs, which, in itself, is often fatal. Fre- 
quent dilation of. the stomach in time develops 
a pocket at the bottom where food remains 
for days to decay and develop irritating 
poisons. This leads to local ulcers, and in 
many cases leads to cancer, a disease that is 
killing many thousands annually. 


Dieting Ineffective 


Millions of people try to avoid Toxemia by 

abstaining from foods ‘that readily ferment and 
decay. While dieting 1 is helpful, it is, at best, 
but a “dodge,” and not a cure. The only cure 
lies in avoiding Nervous Indigestion, and that 
cure must begin through the nerves. 
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This book is not a catch-penny 
pamphlet. It is a dignified treatise, free 
from exaggeration and “bunk.” It is on 
file in many Public Libraries, Sanitarium 
Libraries, and at the National Medical 
Library at Washington, D. C. The book 
“Nerve Force” contains 64 pages of im- 
portant information and practical advice. 
Over 1,009,000 copies have been sold in past 
years. Whether or not you have trouble 
with your nerves and stomach, you should 
read this book, which you may do at my 
risk. If it does not meet your fullest ex- 
pectations, your money will be refunded, 
plus your outlay for postage. Or, you may 


pay for the book after you read it. 

So send for the book today. Strengthen your 
nerves and be immune to Nerve Strain and its 
trail of dangerous consequences. 















Wauen the 


hook comes out 
and the clothes fall 
in the dirt, get 
your canof 


SMOOTH-ON 
No. 1 


roll some into a putty, plug it into 
the old hole and screw the hook back 
in. Give the repair a couple of hours 
for the Smooth-On to harden like 
iron, and the hook et be tighter 
than ever. 


You can get the same good results 
with loose bracket and holder screws 
in tiled or plastered bath room walls, 
hooks in the kitchen and clothes 
closets, etc. 


The best way to put a hook, cleat 
or bracket screw into a tile, brick or 
concrete cellar wall is to drill a hole 
larger than the screw, fill it with 
Smooth-On and insert the screw. The 
screw will be as rigidly fixed as the 
wall. 


Hundreds of uses of Smooth-On are 
equally practical in home and auto- 
mobile repairs. 


Write for free repair book which 
shows you how to make many useful 
repairs, that will save 
you both time and 
f) money. 


Get Smooth-On No. 1 in 
| 7-0z. or x or 5-lb. can at 
| your hardware store, or if 
you want us to send a 7-0%. 
} sample can, enclose 35 cts. in 
stamps when you return the 
coupon. 





Write for 
FREE BOOK 






Smooth-On Mfg. Co. 


Dept. 58, 574 Communipaw Ave. 
JERSEY CITY, N. J. 


SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw ‘Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 
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Return this coupon for a 
FREE copy of Booklet 
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ARCHERY—The Latest _— 


(Continued from page 85) 


wiping sticks. These staves were all of 
selected, split hickory, and when fash- 
ioned into a bow were worth a good 
saddle horse. 

The value of a good Comanche bow 
was five horses; of a squaw, two horses. 
You can draw your own conclusions as 
to which the Comanche valued most. 

I do not mean a war pony—just an 
ordinary range pony such as the Co- 
manches stole from the Mexicans on their 
raiding trips to the’ South. A spotted war 
pony was equal in value to from five to 
ten ordinary ponies and, by the way, old 
Carter had to pay his father-in-law, a 
Comanche chief, two fine war ponies 
and a rifle for his wife. The old Co- 
manche thought a heap of his daughter, 
you see, and by the same token, so did 
Carter. 

You who happen to have Indian-made 
bows, look them over carefully and if they 
are worth-while ones, wipe them occa- 
sionally with an oiled rag and give them 
as much care as their first owners did. 

I have a few Indian-made bows in their 
cases of beaded buckskin that I treasure 
most highly, and some day I hope that I 
may teach my grandchildren to use these 
same bows, even as the grandfather of 
prehistoric man taught his grandchildren. 

There are a few white men bow users 
today who can do all that, and more 
than, the Indian did with his bow. 

Of bow woods, none is_ generally 
considered better than yew, though 
opinions differ; hickory is second best, 
and after them come osage orange (bois 
d’arc), lemonwood, mulberry, ash, iron- 
wood, and witch hazel. Even willow, 
cedar and spruce have made good bows, 
though brash. 


O MAKE your own bow, get a 

straight, well seasoned billet of split 
wood, 5 or 6 ft. long and about 2 or 3 in. 
square. The long bow is usually as long as 
the height of its user, but I prefer one that 
reaches not quite up to my shoulder, as 
it is handier in the woods. 

Mark the center of the bow stave, and 
from that point mark off the “hand”’ or 
handle 3 in. each side of the center. From 
the upper and lower marking, taper the 
bow (with drawknife or plane and spoke- 
shave) gradually toward each end, the tip 
of which must be a little larger than one’s 
middle finger. Then dress the “hand” or 
middle of the bow to a uniform diameter, 
about 1% in. 

Now try the spring or elasticity with 
a very strong, temporary string, for the 
bow must bend to a pull much greater 
than you ultimately will want. Next look 
for the flat of the wood grain, and there 
flatten the length of the bow one third its 
diameter, leaving the ends round. 

To do all this, use a small block plane 
and finish with a very sharp spokeshave, 
laying the bow flat on the bench, floor or 
table when working it. Check up care- 
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How to “‘brace’”’ a bow for testing the arc, 
if no one is at hand to help you; how to 
find out or weigh the “pull’’; suggestions 
for making a quiver and an arm guard 


fully by measuring both tapering sides to 
keep them equal throughout. 

The round of the bow is called the 
“belly,” and naturally curves or bends in; 
the flat part is called the “back,”’ and is 
outside or away from the string. Sap or 
bark wood should be the back. 

Horn tips are not imperative, but are 
the usual end of shop or trade bows, and 
make a good finish. Tips are usually 
made 83 in. long, of cow horn which has 
been soaked in warm water until the horn 
can be easily shaped and “nocked” with 
a jackknife and round file. A hole 11% in. 
deep is bored in the butt end with a 3-in. 
twist drill (not a bit for wood). The hole 
is slightly enlarged at the opening, gradu- 
ating to its end. 

Shape bow at ends or tips so as to 
receive the horn tips snugly. Dip the tips 
in warm water, let dry partly, then paint 
the inside with strong glue, also the bow 
end; fit horn tip on carefully, its curve 
being toward flat or back of bow. Wipe 
off superfluous glue and set aside for sev- 
eral days. The notches or “nocks” for the 
bowstring should be carved on horn tips 
2 in. from the end before they are glued 
to the bow. 

The next step is to scrape the bow 
carefully with a cabinet scraper or a piece 
of broken glass and rub it with sandpaper, 
removing all irregularities and getting the 
bow reduced to equal curve or spring 
(nearly a true arc) and the desired ‘“‘pounds 
pull.” But, should (Continued on page 87) 








oe oe ae, ae en ed 








© ‘This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 

















July, 1926 





POPULAR SCIENCE MONTHLY 
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Archery—The Latest Sport 


(Continued from page 86) 


there be a bend in the grain of the 
wood, don’t try to straighten it; it 
cannot be done without weakening the 
bow, and the only harm the bend does 
js to spoil the symmetry of the bow. 
Now glue around the bow, at its middle 
or “hand,” a piece of tan or brown velvet 
6 in. long. The meeting sides should be 
on the back of the bow and the ends over- 
lapped by strips of leather glued on. 
Carefully oil the bow (protecting the 
velvet) with warm linseed oil, a little at 
atime. After two applications of oil, set 
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RABBIT ARROW 


SPLITTING 
THE QUILL 
IN CENTER 


“Tan THE QUILL 








Various arrow points, how to trim and at- 
tach feathers; one type of leather finger tips 


the bow away for a week, laying it flat 
on the floor to avoid warping. Then var- 
nish or shellac in a warm room or in the 
sunshine. Let the varnish dry thoroughly 
and rub down to a dull, polished surface 
with rotten stone and oil. Keep the velvet 
well covered until the bow is finished. 
The “pull,” “pounds pull” or “weight” 
of a bow is the number of pounds in 
pulling strength needed to pull the full- 
size arrow to its head. The English 
archer’s bow was from sixty to eighty 
pounds pu!l; Indian bows, forty to sixty. 
Arthur Young’s bow is eighty pounds. 
The next step is to make a bowstring, 
though personally I prefer to use a heavy 
bass violin cord of catgut. But a fine 
bowstring can be = (Continued on page 89) 
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FREQUENTLY you hear a man say, “If Fatimas 
were sold at fifteen cents everybody would 
smoke them.” No doubt; but that’s easier 
said than done. For without the finer tobac- 
cos, the subtle delicacy, made possible by a 


few cents more, Fatima would not be Fatima 
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"What a whale of a difference 
just a few cents make’’ 
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The Household Solder 
Here’s why thousands use 
Kester Metal Mender. 
Simple—" Requires Only 


a Co., Nela Park,is famous 


for researches in light. 
His test confirms what 


WA thousands of sportsmen 


have known for years— 
that NOBURN gives ab- 
solute protection against 
sunburn. It prevents 
senbyre.2e not the 
d $1 for bottle. 

Money ba byt if not satis- 
ng, Cobb& Co., 

348 Gentral Avenue, 
Cleveland, Ohio, 





Heat" Anyone can useit- 
Safe—No messy pots or 
dangerous acids. 

Sure — Genuine Solder 
makes firm mctal joints. 
Satiafi — Works 
equally well on light or 
heavy, old or new work. 
Economical—Saves 
many times its price. 











CHICAGO SOLDER COMP. 
4291-320 Wrightwood Ave.,Chicago, U.S.A. 
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Made by the World’s Pioneer 
in Motion Pictures! 


The world famous producers of 
Pathe News now give YOU 
Pathex— perfectly designed, su- 
perbly built, reliable in operation, 
and priced amazingly low to 
assure instant popularity. 


Outdoor time is Pathex time: 
This summer there'll be hun- 
dredsof subjects you ought tofilm 
—in motion. Get a Pathex Camera 
NOW! You can rely on Pathex: 
It’s made by Pathe. Every Pathex 
film you take will be deve FREE 
atthe celebrated Pathe Laboratories! 


See famous screen stars in your own home! 


Astonish your friends; entertain with the film 

classics of ‘* Doug”? Fairbanks, 
Harold Lloyd, Bessie Love, Leo 
Maloney, Micky, Farina, Will 
Rogers; see Bobby Jones in 
action! Films for every taste and 
every occasion in the Pathex 
Film Library — a wide variety at 
only $1.00 and $1.75 each! 


Pathex home motion 
icture Cameras and 
‘ojectors are sold every- 
where on easy budget 
payments. Should you 
not find Pathex at your 
leading store, write us 
immediately. 


« Users everywhere are 

Note to Dealers: Grighedwih'bathen 

Territories still open in some parts 

of the country. Tremendous op- 

unity for you: Write today 
‘or Pathex proposition ! 











Pathex, Inc. (A subsidiary of 
Pathé Exchange, Inc.) 7 
35 West 45th St., NewYork, N.Y. 
Gentlemen: Please send me the 
big, FREE illustrated Pathex book , 
*YourOwn Motion Pictures in YourOwn Home.” 
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Overhauling Our Motor 





Boat 


(Continued from page 83) 


Now, let us go over the secondary 
mechanical equipment. Check up rudder 
cables, the steering gear and the pulleys, 
and remember upon assembly that every- 
thing which moves or rubs should be 
lubricated. If a part is hard to get at, 
oil well and smear with graphite grease. 

Examine carefully the rudder and rud- 
der shaft for corrosion. Just because both 
are of bronze means little, as severe elec- 
trolytic action can occur between two 
varieties of bronze. 


AKE off your propeller and lay it on 

a flat surface. Then, make a templet 
of the space between one blade and the 
surface and check each blade with this 
for pitch. If bent, straighten cold. 

If the shaft is cut in the bearings, 
replace it. If there is quite a length of 
shaft in the boat, it can be moved aft 
and two couplings used inside, with a 
length of shaft put in to make up for the 
movement. Of course, the portion of 
shaft moved back will have to be cut off 
and the shaft re-machined for the pro- 
peller. 

At this time the bearings in the strut 
should be examined and renewed if worn. 
Do not fit the shaft too tightly in this 
bearing, as there must be about .002 in. 
space for a film of lubricant. I have often 
thought that a graphite inlay for the 
bearing at this point would be a good 
thing. 

Return the propeller shaft to its posi- 
tion, replace the packing in the shaft log, 
and put in plenty of graphite. If the 
shaft log is a long tube with an inside 
bearing and a stuffing box, load the tube 
up with grease; if it is of the inside stuffing 
box type, drill and tap the bearing back 
of the stuffing box for a pressure fitting 


and then put a tube and “gun” on it for 
a grease cup, and give the handle a twist 
every day. Every bearing must be lubri- 
cated, and if this isn’t done with oil or 
grease, it will be done by water seepage 
in the form of a “leak.” 

Examine your mooring deck cleat and 
towing cleat fastenings. If these merely 
bolt to a deck frame, they can be made 
a lot safer by running steel or bronze 
straps from the bolts to the keel or hull 
frames as ties. 

Go over the fuel lines, water lines, and 
electric wiring, and replace as necessary. 
Look over the exhaust pipe thoroughly. 
Many mysterious leaks originate in leaky 
exhaust pipes. 

Give the inside of the hull a second 
coat of paint and put back the parts as 
taken out, but in reverse order. Do not, 
however, couple up the propeller shaft, 
as hulls out of water are always distorted. 
Engines should be “lined up” with the 
hull in the water. 


Fd TER the engine is in—(by the way, 
if you have pressure fuel feed, you 
might replace it with one of the little 
electric feeders now available)—we can 
finish up our external paint job. The 
value of our fall cleaning-up and priming 
coat is now apparent, as instead of a dis- 
agreeable scraping and burning job, we 
have now but to sandpaper off the job 
and put on our finishing coats of paint. 

Now that the boat is painted, finish the 
details. These seem easier after launch- 
ing, but are not. Put the boat in the wa- 
ter,and, after she has “soaked up,” care- 
fully aline the propeller shaft coupling. 

This seems like a lot of work, but is 
really simple and will save much trouble 
during the boating season. 





Sandpaper Block 


OR sandpapering delicate 

work, small moldings, and 
the more intricate parts of. 
homemade furniture, the 
amateur woodworker will find 
that a sandpaper block of the 
type shown is useful. 

A block of this size is in- 
tended for use with a quarter 
sheet of 9 by 11 in. sand- 
paper. If the make of sand- 
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SAN discon 


for Delicate Work 


paper you use is smaller, the 
dimensions may have to be 
scaled down a trifle, as the 
quarter sheet must lap around 
far enough so that the central 
block will hold the ends se- 
curely when it is pressed into 
place. The rounded edge is 
useful for smoothing shaped 
pieces ;theangular edgefor get- 
ting into close corners.—R. S. 





Ways to Build a Good Float 


(Continued from page 81) 

8 in. carriage bolts; four 3 by 5 in. 
carriage bolts; sixteen 3% in. round rods 
cut to suit and threaded at both ends, 
with nuts and washers; about 800 twenty- 
penny galvanized nails for flooring; four 
54 in. eyebolts; tar for barrels, and paint 
for woodwork. 

For the framework of a larger float: 
4 pieces 2 by 3 in. by 14 ft.; 8 pieces 2 
by 4 in. by 8 ft.; 14 pieces 2 by 4 in. by 


14 ft.; 18 pieces 2 by 6 in. by 14 ft.; 6 
pieces 2 by 8 in. by 14 ft.; 4 pieces 1 by 
4 in. by 14 ft., and sufficient additional 
2 by 6 planks to cut 16 pieces 40 in. 
long and 16 pieces 26 inches long. 


Likes Our Blueprints 


COMPLETED the Pirate Ship model 
with the aid of your blueprints, and 
was really astonished.. Your blueprints 
are wonderfully made and it isa pleasure to 
work with them.—O. M., Pullman, Wash. 
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(Continued from page 87) 


made of twisted linen or silk thread. 
A heavy carpet thread will do, twelve 
or sixteen strands of it twisted upon 
itself, then wet, stretched,. dried and 
waxed with shoemaker’s wax. 

At the loop ends and at the center, 
whip the string with silk to prevent 
direct contact and wear. The “whipping” 
or wrapping to receive the arrow nock 
should be about 3 in. wide and only thick 
enough to prevent nock chafe. 

Never keep a bow strung when not in 
use. Five inches from string to:bow belly 
is enough space when the bow is strung. 

A thick leather guard on the left wrist 
is almost imperative, as a swat from a 
bowstring is no “chicken’s peck.” 

For arrows, select straight, well sea- 
soned 5% or 34 in. dowels purchasable at 
a hardware store, lumber mill or joiner’s 
shop. These are usually birch, although 
often called maple dowels. Cut to half 
the length of the bow. Make the nock 
¥ in. deep and about \ in. or less wide, 
so that the cord fits snug, but not tight. 

To feather the arrows, pull off the 
outer midrib of the broad side of a turkey 
or goose feather with the feathered part 
or plume adhering. Glue three strips of 
feather equally distant apart around the 
arrow, one feather being placed exactly 
at right angles to the nock. With fine thread 
temporarily wrapped arourid the midrib, 
keep all in place- while the glue sets. 
When the glue is dry, wrap with silk 
thread the midrib ends. The ends of the 
thread must be tucked under the wrap- 
ping—no knots. 


AINT colored rings or bands around 

the arrow in front of the feathers as an 
identification mark. Every Indian did 
this, and the first mortal wound shot in 
game was the point of ownership to the 
animal, or its best parts. The entire arrow 
should be carefully varnished or shel- 
lacked and rubbed down with oil and 
rotten stone. 

Empty 32, 38 and 41 cartridge shells 
fitted to an arrow make excellent heads 
for target shooting. Other arrow points 
are illustrated. 

If you make your own arrow shafts, 
use split hickory. Place in a straight, 
grooved board and with a sharp, small 
block plane, work the strip down to 34 
in. in diameter, perfectly round, as gaged 
through a ring or hole (as in a steel dowel 
plate) of that size. Coarse and fine sand- 
paper will give it the final finish, ready 
for feathers and nocking. 

If one thinks a bow and arrow is a 
child’s toy, read the exploits of Saxton 
Pope and Arthur Young with their self- 
made bows and arrows. Turkey, deer, 
elk, moose, bear and even lions were 
killed by their weapons and skill. 

So, after all, there are a few today who 
still cling to man’s prehistoric weapon, 
the origin of which is clouded in legend 
and conjecture; and these few are as skil- 
ful as those archers who won the battles 
of Hastings, Crécy, and Agincourt, and 
those who shot arrows through buffaloes. 
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“The Saw Makers” 





SAWS FILES 





Carpenters, who KNOW good tools, show 
their preference for Simonds saws by using 
them in their daily work. Simonds Saws 
reflect quality born of nearly a century of 
experience in making the finest steel cut- 


St ting edges. Ask any hardware dealer. 
- Hard Edge non-breaking Hack 
Saw Blades—best for general use 


@ Sisto? SIMONDS HACK SAW BLADES . 
SIMONDS SAW AND STEEL CO. 


Fitchburg, Massachusetts 
Branch Storés and Service Shops in Principal Cities 


SIMONDS 


Pronounced SI-MONDS 
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Established 1832 
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Cabinet 
Shop Special 
No. 10 


tage 


THE MOST POPULAR MACHINE 
PARKS EVER BUILT! A winner 
from the start. A real machine, yet 
convenient size for the small shop. 
Does everything in woodworking. 
Has circular rip and cut-off saw, 6 
inch jointer, 16-inch bandsaw. Lathe 
and shaper attached if desired at 
small cost. Operates from any light 
socket. Just plug in and go to work! 


Write for interesting circular 


The Parks Ball Bearing Machine Co. 


1547 Knowlton St., Cincinnati, Ohio 
Canadian Factory: 200 Notre Dame East, Montreal, Canada 


p 


ARKS 


Sell ert heel booties: 


WOODWORKING MACHINES 


Hidde 
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Tt make repairs inet 
VULCANIZE with HEAT 


Any tire repair man will tell you that 
to make puncture repairs last you must 
VULCANIZE with HEAT. That’s why 
more than four million motorists use the 
Shaler 5-Minute Vulcanizer. It’s the 
quickest and easiest way to fix punc- 
tures, and makes repairs permanent 
under conditions that would soon loosen 
any cemented patch. 


Complete Outfit 
Costs only $1.50 


At auto supply dealers everywhere. 
Slightly higher in Canada and far West. 
Includes Vulcanizer and 12 Patch-&- 
Heat Units—ready to use. 








C. A. SHALER CO., Waupun, Wis. 











send Chec 
_ $21.75 in FULL METTLEMENT. 
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brought to 
your feet! 










> 4 
Power 
Prisms 
Send 
NO 
Money 
10 
Days’ 
Trial 


POWERFUL 


BINOCULARS 


FOLLOow autos eS — FREE 
the track! Horses 

down the turf! Flight oft fowl high in sky! Observe 
movements of deer, bear, birds, ships, people—off in 
distance! Make your eyes 8 times stronger. Keep 
a_ pair in your car! Motoring will become a joy! 
When off for a hike—sling them over your vel Fc 
(they add that smart military air)—and enjoy beautiful 
vistas—as never before. These Binoculars will prove a 
never-ending lifetime joy. Indispensable for camping, 
hunting, hiking, yachting, races, motoring, shut-ins, 
observation, bird and nature study, etc. 


Hundreds Supplied to Army and 
Navy Officers 

A LIMITED im rtation received! French and Ger- 

man Army fficers’ 8-Power Prism Binoculars, 
famous PREMIERE QUALITE, brand new, perfect. 
Brilliant illumination, exquisite definition; remarkable 
light gathering one. Wide field of vision—many times 
area of field glasses. Central focusing with individual 
Srkaea eam and width adjustments. Superbly con- 
structed, handsomely finished in rich grain leather. Heat 
and moisture proof. Usually sell for $40.00 to $50.00. 
Our price (while limited importation lasts) com- $92.50 
plete with leather case, neck and shoulder straps 23° 


Send NO Me 
on delivery. 
é ‘ | See, Try, Test, ENJOY 
CFs) « Binoculars for 10 Days’ 
Trial Absolutely FREE! 
(We have confidence in our goods.) If pleased with 
BINOCULARS you may pay on Budget Plan: 


$5.00 MONTHLY 


or, if you wish to pay cash at end 21°°° 


of 10 ——. —— —_- 75 and 
Pay NOTHING Mail only 


on delivery! Coupon—NOW! 


ee oe oe ee ee ee 


SEAVER-WILLIAMS CO. 


Optical Goods Division 
2 outnien of Honorable Dealings 

Importers, Exporters, National Mail Order House 
365 Washington Street, Boston, Mass. 

Largest eet aed of Binoculars in America 
Gentiemen:—Send me 8-Power Binoculars $23. 
for 10 Days’ FREE Trial. If pleased, within 10 = 
I have the privilege of paying $5.00 monthly or of 
deducting $1.75 and sending $21.75 in full settlement. 
Otherwise, I shall return them. 








Send NO 
Money! 


eee eee eee eee ee eee ee eee eee ee eee ee eee ee es 


Se De ee eee 


Tear out and mail this coupon NOW! If you wish to 4 
tell us something about yourself, we will appreciate it. 4 
Write on slip of t paper. THANK YOU! 





Wash Your Car Easily, Quickly with 





Wash-~Rite Auto vias 
throurh mop, $7: ee Cady & ce 


geantly., Oat net wot upholet 


pw em A stunt A —- 

or send $1.50 an ap Wa cae ir bas 
sita-S. st. St. Louis, aged 
meen nt propositi 
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each end. The 20-ft. ridge-pole was car- 
ried on short posts resting on the end 
stringers. A 20-ft. purlin on each side 
divided the space between ridge and side 
stringer. 

On this roof framework we nailed 8-ft. 
slabs, round side up, letting them project 
a foot for eaves. Over these we went with 
axe and hatchet, cutting off bumps or 
knots that might injure the paper. 

Then we tacked on the roof paper, 
- carefully pressing it down in the dips be- 
tween the round sides of the slabs. Tar 
was applied plentifully, not only on ridges 
and over joints, but in large erratic patches 
and streaks. A pot of white paint was 


with a broom. Then, while tar and paint 
were wet, I pelted the whole 
surface with sand, clay, and 
moss. This stuck on the soft 
paint and tar, and wholly 
cleared away the 
horrible shop-made 
look of the roof. 
For walls I had 
decided on slabs, 
with the bark on, 
because they were 
at hand. Woodcraft 
is “What you have, 
where you are, right 


now.” Under some 











thinned with oil and splashed over the roof . 












We Build a Woodcraft Cabin 


(Continued from page 72) 


received the long leg. The other went 
through the long wooden strap which, 
when nailed on the door, made the upper 
hinge. 

The lower was a hickory slat nailed as 
shown, with a projecting pin, 1 in. thick, 
which was received in a hole bored in the 
log doorsill. 

As I drove in the last nail that fixed 
this and gave the door its trial swing 
outward, the Carolina carpenter spat out 
his quid, as he ejaculated: “Hell, it 
works!”’—then he walked off to bother us 
no more. In that simple exclamation, I 
found ample offset to the scorn of the 
whole day. It was his acknowledgment 
of my victory—rather, the victory of our 
crude handiwork over the hardware stcre! 

Now I had the latch to con- 

sider. I could have gone 

to the village store and got a 
passable thumb latch for 

S twenty-five cents, 
> which would have 

> worked so far as 
latching the door 
was concerned. But 


West I wanted it woodsy, 
Elevation quaint, homemade. 
— Slabs) | And also I wished 


to enlist the magic of 
the old phrase, “the 











circumstances I 
might have used 
logs, but they would 
have greatly in- 
creased the labor. 


E discussed 

the advisabil- 
ity of using oak pegs 
instead of nails to 
fasten on the slabs, 
so as to make it a 
wholly wildwood 
cabin. But this 
would have entailed . 
making a hole for 
each peg, and 
considerably added to the work. 

When it came to the door, I made that 
of slabs, duly slatted together, and added 
an angle brace. Woodcraft hinges were 
decided on. 

About this time a local carpenter, out 
of a job, came around to ask if we needed 
help. On being told, “No,” he sat down 
on a near log to smoke and express his 
utter contempt for our crude, quick, and 
handy woodwork. His scorn mounted 
ever higher as I set about the wooden 
hinges. He wondered why I did not go 
to the hardware store and get a real good 
pair for a quarter. 

But I went calmly on. I cut a young 
hickory slat for the top, and bored an up- 
and-down hole through this. Then I whit- 
tled a strong hickory fork so it was a 
right angle, with one leg 3 in. long and 
the other 1 ft. An auger hole in the post 








The framework at the fireplace end, and views 
showing Uetails of the fireplace construction 


latch-string is out 
for you.” 


O, of hickory I 

madean insidebar 
with a keeper, and 
in the door jamb 
placed a hook. Then, 
through a nail hole, 
enlarged by using a 
red-hot nail, I 
pushed a_ leather 
thong, fastened one 
end to the crossbar, 
so it would lift when 
pulled, and the old 
pioneer latch was 
complete. By draw- 
ing the string in at night, the locking of 
the door was effected. By leaving it out, 
it was made plain that we were “receiv- 
ing.” 

The windows were nothing but square 
openings. But we made slab shutters, 
which hung by canvas strips from the 
top outside, and could be closed with a 
button at the bottom. 

For the floor we merely leveled, watered, 
and hammered the clay. 

We finished up our cabin by making 
eight bunks of hickory rods, four up and 
four down. 

This took us a little more than three 
days. But no cabin is complete and really 
a happy spot without a fireplace. Stone 
was abundant, sand was cheap, and ce- 
ment available at a dollar a bag. 

We borrowed a couple of trewels, and 
in one day more (Continued on page 91) 
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Rope Sling Aids in Climbing 
Tall Radio Mast 


HEN the rigging on your radio 
mast or flag pole breaks and repairs 
are needed at the top of the pole, the 
only solution often is to climb the pole or 
take it down. 
Not everyone is an accomplished pole 
climber, and even if you can climb, it is 
rather difficult to do any effective work 


D 





Fastening an aerial 
wire at top of pole 








‘at the top, such as unfouling the tackle 
or running a line through the block. 

By using a short rope sling, as shown 
in the accompanying illustration, the task 
of climbing the pole and working at the 
top is made much easier. The sling is 
wrapped around the pole and one end 
passed through the bight and drawn up. 

When ready to start the climb, pass 
one leg through the free bight and climb 
in the usual way. The sling will move 
along as you progress. A rest may be 
taken at any time and the weight of the 
body brought to bear on the sling, which 
will tighten up and grip the pole.-—H.W. 


We Build a Woodcraft Cabin 


(Continued from page 90) 


made a tiny but satisfactory open fire- 
place at the end opposite the door. 

Now our cabin was truly finished, and 
we celebrated with that thrilling, con- 
secrating ceremony called the “lighting 
of first fire.” 

That night we slept in the bunks. It 
was cold, but the place was steeped in the 
sweet, holy odors of the forest. We felt 
the joy of complete success. And as we 
sat late about the blazing, crackling fire, 
we experienced some of the best feelings 
that belong to the far past epochs— 
feelings which rarely enter the lives of 
those whose notion of home is a polished, 
rug-strewn floor, and whose joy and com- 
fort are symbolized in a steam radiator. 

The cabin is there yet, unharmed by 
the storms of six years. The tents near-by 
have rotted away. 

But the Woodcraft Cabin stands today 
not only in the Blue Ridge, near the great 
assembly hall and camp, but in a hundred 
other parts of the country. For every 


year it is seen by thousands. Those who 
are ready for it get the message, and carry 
plans and ideas away to realize them in 
their own camps, in every remotest 
part of the land. 
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A Genuine UNDERWOOD Machine! 








A Bargain You 


A Standard Typewriter Is a Joy to 
Every Member of a Family! 


(;* YOUR typewriter ‘now. A genuine, Ship- 
man-Ward rebuilt Underwood—‘“‘the machine 
you willeventually buy.’’ Don’t send a cent, but 
do get our special offer—valuable book on type- 
writing—free. You can learn to write on this stand- 
ard-keyboard Underwood in a day. In a week, 
you'll feellost without it! The free trial will prove 
it. Our rebuilt plan gives you the best machine and 
a big saving. 


Act NOW If Ever! 


Speak up, if you want one! This Underwood is 
so popular this lot we’re completing now won’t be 
long in selling! Rebuilt from top to bottom—every 
single worn part replaced. New typewriters are 
guaranteed for a year; we guarantee this one five 
years! That’s our Better-Than-New Guarantee. 
And we guarantee a big saving! 

We don’t want a penny now. Nor any money at 
all, unless this proves the typewriter bargain of your 
life. The trialis free. If you buy, our easy terms 
make it a pleasure to pay. There’s no excuse now, 





Can’t Ignore! 


for not owning a typewriter—and the finest make! 
We include all tools, cover, etc., all complete, all 
ready to write. Write us now. Deal direct; we are 
the largest factory of the kind. 
FREE! Get our catalog 
® free; lowest 

rices and terms. A manual 
ree, too; valuable instruction 
for learning rapid typing, use- 
ful pointers for all who use a 
typewriter, business forms, so- 
cial correspondence, work for 
others, etc. Clip coupon now! 





Mail to Sueman-Warp Mre. Co. 
B-214 Shipman Bldg., Chicago 
Please send FREE, full offer, 

catalog, typing manual, and outline 

your ree course in Touch Type- 
writing, without obligation! 


CS 
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It’s Easy to Build Things 


—when your ripping, mitering, grooving, etc. 
are done on the 


Boice-Crane Handisaw 





Now 
Pay, 





Later Made in three sizes. Swings saws as large as 8” 
to cut 24” stock. Attachments for grinding 
dadoing, sanding. Driven ~~ any } to 3 

cet. Sold a4, pa 


motor. Attaches to light soc 
without motor. Write today 
for descriptive catalog of bench 
saws, drills, jointers, 
band saws, and the 
Boice E-Z Pay Plan 


W.B. & J.E. Boice 


Dept. P.S. 7-8 
Toledo, Ohio 













Ave., Dept,.734 Chicago 








What Could You Do with $50? 








- 


See the Cash Prize Offer on Page 4. 
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Storage “B” Battery © 
12 eens Lasts Indefinitely—Pays for Itself 
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WORLD BATTERY proseate 
1219 So. Wabash ash Ave., Pept, 80 80 
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AMATCO HOME-CAMP. No center pole. 
Maximum head room. Four steel corner 
poles = to 2% feet. Aiways 
rigid, er convenient and roomy. 
OLIVE SHOWER- PROOF fabric. 








AMATCO BACTISH. A modernized wall 
tent. Ideal for the tourist camper. Gen- 
erous base size. Big cot room. The 
sensible tent at a sensible price. 

















AMATCO BOSTON AUTO TOURING 
TENT. The De Luxe Auto Touring Tent. 
Convenient. Comfortable. Two roll-up 
doors. Two bobbinet windows for 
ventilation. For further details on 
hese and — tents write for ——- 
bination catalog—instruction 

HINTS FOR TOURISTS ‘AND CAMPERS. 
Every feature of convenience is built 
inee > AMATCO TENTS. Easy to put up 
or take down. The choice of the exper- 
ienced camper or tourist. At your 
dealer’s or sent direct to you; carrying 
charges prepaid. 


AMERICAN AWNING & TENT CO. 
Manufacturers 
100 Cummington St., Boston, Mass. 

















— 
LET US SEND THIS 
VALUABLE BOOKLET 
*‘Hints for Tourists 
and Cam aa 
by The Old 
=-combined with ote plete fi in- 
formation on AMATCO TENTS 
and mye og Pap pros- 
pective auto to 
Should 1 have this Tietis e booklet. 
nt Absolutely cies MAIL 
THIS COUPON TODA 
Please send me e above: iA 
by return mail 









































A Yacht Model for Racing 


(Continued from page 70) 


which is waterproof. It is a white pow- 
der, and should be mixed with cold water 
to the consistency of cream, at least half 
an hour before use. For exacting work 
like this, it should be used the day it is 
mixed. It is obtainable at model shops, 
from casein glue manufacturers, three-ply 
makers, and possibly elsewhere. Once it 
is set, water has no effect on it. If other 
glues are used, all joints must be shel- 
lacked or otherwise protected from damp; 
this applies particularly to the inside of 
the joints. 

When the glue is dry, shape the hull 
with chisel, plane, spokeshave, knife or 
what you will, to the profiles shown in 
Figs. 3 and 6. Note that seven cross-sec- 
tions of one half of the hull are shown. 
These represent the shape of the hull at 
the stern and at six other places indicated 
in Fig. 3 by the station lines I-VI. These 
lines are spaced 3 in. apart, the deck 
plan being 21 in. long over all. The bot- 
tom of the hull for about 11 in., where the 
keel is to come, must have a flat surface 
about 5% in. wide. 

Cardboard templets may be made of 
the seven section lines, and the wood 
shaved away until they fit on. It is, how- 
ever, more important that both sides are 


made alike in shape and thickness than ¢ 


that the lines are preserved exactly as 
given. Small deviations from the design 
will do no harm. 


AVING given the block a final shav- 
ing, scraping and sandpapering, 
scribe a line all around the outside 5% in. 
from the top. Cut in along this line to 


form a rabbet or recess 3% in. deep at the . 


bow. This tapers to nothing amidships, 
as will be seen by studying the sections 
shown in Fig. 3. 

Cut away the inside until the hull is 
about 4% in. thick, if you feel equal to the 
task, but do not cut too fine at the top; 
leave 3 in. at the edges, and plenty of 
wood at the bow and stern. . 

It is hardly necessary to add that three 
pieces of % in. thick wood may be glued 
up for the block A, in which case proceed 
just as if one solid block had been used 
and do all of the cutting after the stock 
has been glued. 





ENLARGE To % SQUARES 


Fig. 6. To aid in shaping the hull correctly, it is well to 
make seven cardboard templets by enlarging these section lines 

















- Fig. 4. The yacht on a trial spin in Central 
Park, New York. Fig. 5. Under view of hull 


To make and fix stem E, use a piece of 
cedar or other semi-hardwood, % by 1 
by 2 in. The shape of this is difficult to 
describe, but can be seen in Figs. 2 and 3. 
It fits on the fore end of block A. It is best 
fastened in place by boring a 4%-in. hole 
right through it into A and inserting and 
gluing a dowel. Dowel sticks may be 
obtained at any hardware store. 

The stern board C, 3¢, 14 or 3% by 1 by 
414 in., should be of similar wood. It is 
glued and nailed from underneath, and 
a couple of nails are toe-nailed in from 
above, inside. 

Two temporary molds D, as indicated 
in Fig. 7, of any wood, are lightly nailed 
in position from underneath through the 
hull. The large one is 
placed about 8 in. from 
the stern and the small- 
er, 6 in. from it, but 
before fixing them move 
them along until their 
edges coincide with the 
edges of the hull. 

For the side planks B, 
use two pieces of ‘Straight- 
grained wood 3% by 24% 
by 22 in. These can be 
of soft pine, but cedar 
or mahogany, when var- 
nished, makes a more 
attractive appearance. 

(Continued on page 93) 
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A Racing Yacht Model 


(Continued from page 92) 


Make cardboard pieces first, stretch 
them along and see that they fit, getting 
them to come snugly together at the bow 
and leave a slight overlap at the stern. 
Do this on both sides. It will be noted 
that they lie in the rabbet at the fore end. 
Then cut out the wooden strips. 

_The fore end of these pieces will need 
steaming or boiling before being bent 
into shape. They can be put in a bucket 
of boiling water for twenty minutes, then 
bent rather more than the final shape and 
thus fixed until dry. Lay them in position 
and lightly nail to the molds, seeing that 
you have a very neat fit at the stem. 
Remove them, glue them, and clamp 
near the bow. Nail them to the stem and 
all the way along, working aft toward the 
stern board. Keep the nails well up from 
the edge and point them down into the 
hull. The thinnest obtainable %-in. 
brads are best. Brass nails do not hold 
well. Use a small twist drill or fine brad- 
awl to make the necessary holes. 

The deck beams F, Figs. 2 and 3, 





Fig. 7. After block A is shaped, the stern 
board, stem, keel strip and molds are added 


which are cut from a strip 5% in. square 
in cross-section, now should be put in 
position. The short one is 41% in. from 
the stem, and the longer, 6% in. from the 
outside of the stern. Do not cut the ends 
until the pieces have been placed across 
the side planks and the edge bevels 
marked. Note that they rise in the cen- 
ter, 3 for the shorter one and 4 in. for 
the longer one; this is called the camber 
and both makes the deck stronger and 
insures the water’s running off. 

Glue and nail the beams in position and 
remove the temporary molds. Plane the 
top edges of the side planks so that both 
sides are exactly alike in height and 
slightly chamfered toward the outside. 

Bevel the lower edges of the side planks 
to the slope of the hull at the after end, 
and the hull to the edges of the planks 
at the forward end, so that the whole 
length is one smooth curve. 

Along the bottom of the boat inside, 
glue a strip of wood about % by ¥% in. 
in cross-section to take the screws that 
will hold the keel in position. 

At this point, before inclosing the hull, 
give the inside a good soaking with warm 
linseed oil. 

The boat is now ready for the deck, G. 
This had best be a piece of \% in. thick 
three-ply wood 8 by 21 in., mahogany for 
preference. Lay it in position, mark it 
underneath, (Continued on page 94) 








Test Storage “A” Batteries 
The New, Quick, Clean Way! 


This instrument tells at a glance: 





* watches, 





charging 


accurate! 
































1. when the battery needs re- 


2. when the battery on charge 
has been charged enough 


It not only shows —— battery is capable of 
operating set, but also warns of approaching 
discharge. Simple, nothing to get out of order, 


Here’s the latest type battery charger 
with all modern improvements— 
for charging either “A” or “B” Batteries 
You'll like its quiet, thorough way of chargin 
your batteries. Meter-equipped to show actua 
rate of charge. Built according to latest battery 
requirements, and 
fully and lastingly. 


THE STERLING MFG. COMPANY 


Dept. V 





Price $2.00 


wo terling= 





und to serve you faith- 


Price $14.00 


Cleveland, Ohio 

































































A 2c STAM P— 


will start you on the road to success. See 
Money Making Opportunities on pages 104 to 127. 
















Illustrations 
5 actual size 


New Model’ 
Wrist Radiolite 


Lies flat on the wrist 
— no strap beneath. 
Stands the bumps of 
outdoor use betterthan Dependable always; many 
higher priced, delicate ¢W features of grace and 
Tells time beauty. By far the most 


in the dark. $4 50 popular watch $1.75 


in the world. 


Why Risk Your 
Expensive Watch? 


The New Yankee 





Takes the Fight 
out of the 
Stiffest Beard 


Barbasol is the World’s 
Champion beard tamer. 
Just spread it through 
the stubble and shave. 
No brush. No rub-in. 
No after-smart. Try 
Barbasol—3 times—ac- 
cording todirections. 35c 
and 65c tubes. 


Wonderful for 
Sunburn 






The 


I enclose 10c. 
a send trial 
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Model RS-1 

$55. Ss. Height157-81 in.Beau- 

tiful Mahogany finished cab- 

inet, oxidized silver grille. Amplions are 
equipped wi and panel plugs. 


cA Revelation in 
Faithful Reproduction 


LEARER, louder, more sensitive 
and more realistic in tone, this 
newest addition to the Amplion family 
—the beautiful Radiolux-Amplion— 
is, in every sense, a revelation! Out- 
wardly resembling the distinctive 
English bracket clock, inwardly it is 
a radical, complete departure in acous- 
tic design. Price $55. 
Hear it, and the six other popular 
models of Amplions, $12 to $42.50. 
Write for ‘“‘ Amplion Pedigree.” 


THE AMPLION CORPORATION 
OF AMERICA 


SuiteM 280 Madison Ave., New York City 
Chicago Branch: 27-29 No. Morgan St. 


SeeetenCemmaesiion of Canada, Ltd. Toronto 
AlfredGraham: &Co., .London,Eng. »Patentees 


PLUMBING 
and HEATING 


BUY AT WHOLESALE 
VE HALF 


Send coupon for FREE bargain 
catalog. Explains our new 

easy method and_ shows 
everything in highest grade 
Plumbing Outfits, Heating 
Plants, Water Supply Sys- 
tems, Pipe, Fittings, ete. For 
50 years we have been saving 
our customers hundreds of 
thousands of dollars and now 
we have made arrangements so 
that you can BUY ON EASY 
TFRMS 
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All-Cast Pipetess Furnace 
Send us a rough sketch of your rooms 
and we will figure the wholesale cost 
of Heating Plant or Plumbing Out- 
fit designed especially to fit your 
home. Kinks and Wrinkles and 
Savings that will surprise you. 
With our simplified plans and new 
easy method you can do the in- 
stalling. We loan tools FREE 
Our Bonded Guarantee is backed 
by Million Dollar Plant and 50 
Years in Business. 

















Es abl hed 
tablis Ra 
106-16 W. Berets Oe 


aannatie couetn 


gest ttetleccesssecernnssscsennnssecsce, 
106-16 W Pershing Rd., 


Chicago, 
Gentlemen: Please send me your FREE BARGAIN CATA- 
LOG with special wholesalé prices. I am interested in: 
OiHeating Plant OPlumbing Outfit 


July, 1926 























We Sit Asivthes to Our 


Ship Model Blueprints 
Nov that we have 


given those of our 
readers interested in 
making decorative ship 
models two sets of blue- 
prints with which to 
work, we have pre- 
pared drawings to aid 
those who wish to build 
the type of ship model 
that will really sail. 
These drawings are 
incorporated in Blue- 
print No. 48 in the list 
below. They show the 
full-size hull and the 
details of the 20-in. racing model illus- 
trated at the right. Other views of this 
remarkably speedy model will be found 
on pages 70 and 92 in connection with 
Captain McCann’s article, “A Yacht 
Model for Racing.” 


A Racing Yacht Model 


(Continued from page 93) 








and cut to shape. Glue a piece of the 
same or other thin wood about 2% in. 
square on it, centered about 6 in. from 
the stern. Through this and the deck 
cut a hole about 11% in. square for the 
hatch. Now glue and nail the deck to 
the side planks and ends. 

A light molding along the top edge, H, 
called a sheer-mold, helps this joint, and 
if made of wood of a contrasting color 
adds to the appearance. It should be 
about %% in. wide and 4% in. thick and go 
right around; glue and nail it lightly. 


HATCH cover, J,is needed to fit in and 

on the opening. It is made from two 
pieces of wood, or, better, a piece of wood 
for the top and a piece of cork to fit in 
the opening. 

Only well seasoned wood should be 
used throughout. Such small pieces as 
are needed can often be found on the 
lumberyard or carpenter shop junk heap. 

Most of the cutting and finishing oper- 
ations described can be done most handily 
by holding the model between one’s 
knees. The hull is frail until completed, 
and any kind of vise is likely to crush it. 

Fill any cracks and nailhead holes with 
white lead tinted brown, if the top is to be 
finished in a natural color. Give the lower 
part, as far as the water line, two or three 
coats of light gray paint, and the upper, 
the same number of coats of clear spar 
varnish. Rub down between each, and 
stand by to make the spars, sail, keel, and 
steering gear next month. 





Making Small Wheels Quickly 


N ADJUSTABLE washer cutter de- 
signed for use in a hand brace can be 

used for making wheels for toys. Solid 
disks are cut from sole leather or fiber 
such as is used for gaskets and washers 
around steam fittings. Flanged wheels to 
replace those on toy trains can be made 





Complete List of Blueprints 


NY ONE of the blueprints listed 
below can be obtained from 
Porputar Scrence Montuty for 25 
cents. The Editor will be glad to an- 
swer any specific questions relative to 
tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Monthly 
250 Fourth Avenue, New York 
GENTLEMEN: 

Send me the blueprint, or blue- 
prints, I have underlined below, for 
which I inclose. .........0..-: cents: 
No. ’ Title 


1. Sewing Table 

2. Smoking Cabinet 

3. End Table 

5. Kitchen Cabinet 

8. Shaving Cabinet 

9. Arbor, Gate and Seats 
10. Porch Swing 

11. Bench and Tilt Table 
12. Electric Washer 

13. Tea Wagon 

14. Christmas Toys = 
15. Workshop Bench Jan., °23 25¢ 
16. Inlaid Radio Cabinet 
17. Cedar Chest 

18. Phone Table and Stool 
19. Grandfather’s Clock 
20. Flat-Top Desk 
21. Colonial Desk. 
22. Cabinet and Desk 
23. Pergola Garage 
24. Gateleg Table 
25. Canoe Sailing Outfit 
26. Baby’s Crib and Pen 
27. Kitchen-Cabinet Table 
28. Pullman Play Table 
29. Toy Tea Cart, etc. 
30. Tool Cabinet, etc. 
31. Sewing Cabinets 
32. Chinese Game Table 
33. Dining Alcove e 
34. Garden Trellises May, ’24 25c 
35. Simple Radio Cabinet Oct., °24 25c 
36. Rush-Bottom Chair 
37. Simplified Bookcase 
38. Sheraton Table 
39. Salem Chest 
40. Desk in Sheraton Style 
41. One-Tube Radio Set 
42. Three-Stage Amplifier 
43. Four-Tube Receiver 
44. Pirate Ship Model—Hull Feb., °26 25c 
45. Pirate Ship—Details 
46. GaHeon Model—Hull 
47. Galleon Model—Details May, ’26 25c 
48. Sailing Yacht Model July, ’26 25c 


MND Sine ad cee ee aa ew euler ei sions a Waa eee 
(Please print name and address very clear ly) 


NI 5c sawhnicnwessbaekn se caadc ates eeutenas 











by riveting a thinner and larger metal 
disk to each wheel. 

Small pulleys for motors can be formed 
by cutting a number of washers from 
heavy material and riveting or bolting 


WASHER 





A washer cutter serves for cutting the disks, 
which can be used singly or in combination 
them together. If the holes to fit the 
shaft are cut to a driving fit and the 
washers driven into the shaft one by one, 
they will, when bolted together, grip the 

shaft very firmly.—REUBEN JENSEN. 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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NEW 


UER DISTANCE! Lend wi 

Co vol eaeny Lay ope 
of ae beauties of Heaven and 

Earth. ont elescen — IMPORTED 


BELTS °F JUPITER! 
RINGS OF SATURN! 
CRATERS OF MOON! 
SURFACE OF MARS! 


xplore Them With This Big, 












rad, 3} Foot FREE 
35-POWER 

“CELESTIA” Trial for 

TELESCOPE 10 Days 


4 sections, heavy brass stock, 
beautifully polished, tar- 
nish- and rust-proof; rich 
Morocco leather body. 

Powerful ‘Celestia’ lenses 
of brilliant illumination, 
great light-gathering power; 
magnification 35-power! 

56-Millimeter_ objec- 
tive lenses. Length 
closed 1234 inches; 
extended 4214 in- 
ches (34 ft.). Dis- 


"TELESCOPES are 
* becoming _in- 
creasingly popular be- 
cause they are 
adapted for so many 
uses:—rifle or target 
practice; hunters; 
ranchmen; forest rang- 
ers; mariners: big game 
hunters; locating forest 
fires; study of stars; general 
Outdoor uses. 









pearing slide on 

eve-piece makes Preferred by 

it dust-proof, Eminent Scientists 
moisture-proof. E supply “Celestia” Tele- 


Removable 
metal cap- 
cover Over 
lenses. 


? 












scopes to Explorers, Big Game 
Hunters, Globe Trotters, Univer- 
sities, Scientific and Research De- 
Partments, etc. Delivered in sturdy 
case container. Regularly sells for $40. 
Our price (while limited im- $ 
ae a er 


‘Our Plan Is Different” 
WE ASK for NO MONEY in advance. 

NO THING on delivery. See, Try, 
Use, ENJOY ‘‘Celestia” _ vneeeee for 
10 DAYS’ FREE TRIAL. If you're 
pleased, you may pay on BUDGET PLAN. 


$6.00 MONTHLY 


or, if you wish to pay cash at end of 10 DAYS, 
deduct $1.75 and send Check or Money 

Order for $24.75 in FULL SETTLE-$9) J75 
MENT. Otherwise return them. Order 

NOW! Send NO Money! Pay Nothing on Delivery. 
eee ere en ee eP sn eeeeeSeaeseeReaneenas 


2 “2 Generations of Honorable Dealings” 


SEAVER-WILLIAMS co. 


orte;rs, eager. National Mail Order House 
365" ASHIN N ST. BOSTON, MASS. 

Sole Distributors of ‘ ‘Celestia” Telescopes 
Gentlemen:—Send me the 35-Power “Celestia” Telescope 
for 10 Days’ FREE Trial on the above plan. 


NN aa bay) nico ap iacz6s a'chs abate é sas @ avalon Si evaveiererein se 
Tear out and mail this coupon NOW! If you wish to 
tell us something about yourself, it will be appreciated— 
4 5 ney write on separate slip of paper. THANK 


P.S.7-26 
susnesussssssnseesnsessnessnssnnsesssesssssscesuctesh 










«, BRAND NEW CATALOG No. 26 


Bigger than ever: 40 
kinds and sizes of Small. 
— Gas & Gasoline En- 
c=. Y% H.P. up. Small 

oilers, Vie = Toy Engines, 
Model Air-Plane Motors, 

H. P. Marine Engines, Mode 
Locomotive Drive Wheels & 
Blue Prints. Small Lathes, Drill Presses. Gears, Pul- 





leys, Belting & Model Makers’ Supplies. Engine Cast- 


Blue Prints. Sent ereneee a Stam 3 i ‘ d 
ings & Blu Ree ihe Rt is or silver (Preferred) 


ganized) SLAG West Van Buren St. Chicanos teu Ae 


TOOL CHESTS 


FOR PARTICULAR MEN 

Toolmakers and Ma- 

chinists will find the 
right Case in our 


FREE CATALOG 
Send for it TO-DAY. 


H. GERSTNER & SONS 
531 Columbia St., Dayton, 0. 




















BUILD A GENUINE 
SHIP MODEL 


Authentic plans with complete 
instructions and historic de- 
tails for the construction of 
the most important , in 
American history—SA 
MARIA—vwill be sent upon 
receipt of $3.00. 

THE KARAK COMPANY, 
Dept. C. Little Neck, L. I. 


What Could You Do 
With $50—? 


See the Cash Prize Offer on Page 4 
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Home Workshop 
Chemistry 


Simple Formulas that 


Will Save Time 
and Money 





ATER GLASS is one of the chem- 

icals that should be on hand in 
every home workshop. It can be obtained 
at any drug store. It is used universally 
as a preservative for eggs, but to the 
worker with tools and chemicals its great- 
est value lies in its fireproofing and 
cementing capacity. 

Water glass is a thick, viscous, syrupy 
water-white liquid. It should always be 
tightly stoppered with a cork. Never use 
a glass stopper, as it will become tightly 
cemented to the neck. 

When water glass is mixed with lime or 
cement, a double silicate is formed that is 
resistant to all types of activity. Wooden 
workbenches brushed with dilute water 
glass and then with a solution of lime or 





Applying a cement of water glass and pre- 
cipitated chalk to the edges of a piece of glass 


cement held in suspension in water, soon 
dry to a hard, almost stonelike surface. 
This will resist heat and the activity of 
almost all types of chemicals. 

It also gives us one of the best types of 
cement for uniting porcelain and glass. 
The water glass should be mixed with 
precipitated chalk to form a very thick 
mass, which should be well stirred with a 
piece of wood as rapidly as possible. The 
entire mass becomes hard within thirty 
minutes. After it has been mixed, the 
cement is applied and the pieces are 
tightly pressed together and tied or 
clamped. The cement that exudes must 
be removed before it becomes hard. 

For your convenience, the following 
label has been prepared. It is intended to 
be cut out and pasted on your bottle of 
water glass or filed among your formulas. 


Water Glass 
(Sodium Silicate) Naz Si Os; 


Keep tightly corked. Do not use glass stopper. 

For fireproofing wood, brush on dilute solution of 
water glass in water and then coat with cement or 
lime suspended in water. 

As a cement for mending glass and porcelain, mix 


water glass with mypeuneenge chalk and apply quickly ° 


to the object. The cement will withstand the action 
of water, acid, alkali and alcohol. The cement may 
be colored black with antimony trisulphide, greenish 
black with iron dust, gray with zinc dust, dark green 
with chromoxide, blue with cobalt blue, orange with 
red lead, bright red with mercuric sulphide. 


This is the first of a collection of handy 
reference labels to be published in the 
Home Workshop Chemistry column. 








Running Ahead? 


or Just Running 


Machines just run without 
thought of running ahead. 
But see their records on 
Veeder Counters, and you see 
the room for improvement! 


You promptly see the im- 
provement register, by closer 
watch of the operating. 


You get new “leads” to im- 
proved design, from the check- 
up of your production-gains 
on 


COUNTERS 


This small Rotary Ratchet Counter 
(No. 6) counts reciprocating movements 
of the lever, as required for recording 
the output of 
innumerable 
small machines. 
When the lever 
is moved 
through an 
angle of 40 to 
60 degrees, the 
counter regis- 
ters one. The 
further the 
lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 
ten. This counter can be adapted 
to no end of counting purposes, by regu- 
lating the throw of the lever. Price $2.00. 
(Cut nearly full oe Small Revolution 
Counter, also $2. 


The Set-Back Rotary Ratchet 
Counter below is for machines. such as 
presses and metal-stamping machines 
where a reciprocating movement 
indicates an operation. 


i 


~ Heveverelee 
3 i 











Registers one for each throw of the lever 
and sets back to zero from any figure by 
turning knob once round. Supplied with 
from four to ten figure-wheels, as_re- 
quired. Price with four figures, as illus- 
trated, $i. 50 subject to discount. (Cut 
less than 1% size.) Set-back Revolution 
Counter of similar model, $10.00 (list). 


Write us about that ceunting 
problem of yours—or see how 
it’s solved in the big Veeder 
booklet; copy free. 


The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Conn. 






























IS] This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


































2 nes 





It's Easy 
toBuild a 
Powerful Set 
Using the New and 
improved FRESHMAN 
| TRF Loss Kit 











‘Tete ws. 
Se ean ae 
os 
o wonglne .. 


— Amy Pine 
Lets fe 5, Tene Yang an Seog ae 
ee Freeney, 


{ we ope et it The — ae 
if — 
Se 


Straight Line Wave Length 


Condensers With Low Loss 
These are the iden- 


tical units which 
have mad- the 
FRESHMAN 


O50 


factory built Receivers thé‘World’s 
Greatest Radio Sets.” 


Complete instructions for building 
this powerful five tube receiver, 
written in plain everyday English, 
together with actual size schematic 
wiring diagram, are furnished with 
every FRESHMAN “TRE” Kit. 


Write for new 24-page booklet, dlustrating and 
describing the entire Freshman line 


CHAS. FRESHMAN C0., Inc. 
Freshman Building, New York 
2626 W. Washington Bivd., Chicago 









if you » paymen 
i convenient smali monthly sums. A 
a day will pay for your instrument. 
offers on complete outfits. 
exceptional tone quality of Wurlitzer 
nts ia the result of ears’ 
in mas instrument building. Used 
eading professional morsicians, prominent 
‘and orchestras. Usually easy to play. 


sue New Catalog 
Describes and iilustrates e: known musical 
ages ys Nae é 

trial. cany pagent pian. All sent free — no 


Rudolph Wurlitzer Co. , Dept. B-178 


SEB P- Sant Fy Mow Fork 117 E. 4th St., Cincinnati 





‘ 134 Golden Gate Ave., 
Copyright 1924, Rudolph Wurlitzer Co. Se San Francisco 
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Colors and brushes 
are always at hand 


OR those'‘who do their 
own house painting or 
even a limited amount of it, 
the paint kit illustrated is 
worth many times what it 
costs to make one, or, in- 
deed, to have a kit made. 
The pail is divided so that two or three 
colors may be applied without getting 
down from the ladder. It is much more 
convenient in every way than the old 
style of pail with a hook. 

With a tin snips and soldering outfit it 
can be constructed with little difficulty in 
any home workshop. 

When the wires are bent to give the 
proper tension, the pail sets firmly against 
the side of the ladder, always ready for 
the brush. The bail does not interfere 
with the ladder rung. Incidentally, the 
brush is more easily dipped into a square 


——SSS=-- 
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Y 





REINFORCEMENT 
OF WIRE HOOKS 


The can is divided 
into four sections 


usual round pail, and 
the surplus paint may 
be wiped off against a 
straight side more 
evenly. 

If placed on a flat 
surface, the pail is not apt to be tipped 
over; it will even stay on a moderately 
slanting roof. 

The hanging wire is made of heavy 
wire, such as No. 10 gage, so that it will 
not bend while in use. There should be 
extra straps or reinforcing pieces riveted 
on the container where the wires are at- 
tached. In the pail shown, the upper 
hanging wire is a continuation of the wire 
that forms the upper rim. If desired, a 
tight fitting cover may be added, but the 
author in actual work found there was 
little use for a lid.—W. W. Wuire. 








. In most homes 
A Radiator nowadays, some 


Shelf use is usually 


made of the space 
occupied by certain radiators té supply an 
extra shelf. Sometimes the radiator is 
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Two saddles made as shown at the right 
support a board, which serves as the shelf 


inclosed in an elaborate grill; often a 
simple board is placed on top. 

To get a board into stable equilibrium, 
especially if the top of the radiator is at 
all rounded, is not always easy. The 
accompanying illustration shows an effec- 
tive method. 

Two saddles are made with vertical 
legs just thick enough to fit snugly be- 


tween the coils of the radiator and long 
enough to allow the cross strip to project 
slightly above the curved top of the radi- 
ator. Stout wood screws fasten the parts 
together. 

The saddles are set astride the radiator 
two or three coils from each end, if the 
radiator is of average width, and the board 
for the shelf is rested on them. A facing 
piece may be used, if desired, to give a 
finish to the front of the shelf.—H. J. 








F 4 MANY PIECES of 
urniture furniture have pro- 
Protectors jecting handles, 











arms or corners, 
which usually get battered or sometimes 
broken in ordinary usage. These may be 
guarded by cutting simple protectors from 
old inner tubes which have been slit open, 
washed and flattened out. The actual 
covering protects the edges or corners in 
one direction; and the overhang protects 
them from the other direction. 

The ones illustrated were used over the 
two outside arms of a tea wagon handle. 
They were held (Continued on page 97) 


opening than in the}: 
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SEND FOR 
WATCH BOOK 

We will send this famous watch, express prepaid, 
for you to examine, to inspect, to admire, to approve 
without one penny advance payment. Examine the 
watch and be convinced it’s the best watch buy you 
ever saw. Just a small payment down, the balance in 
easy MONTHLY payments. You use the watch while 
paying for it. 


Just Out '—New “Santa Fe” Watch Book 


Send for our New Watch Book—just off the press. 
All the newest watch case designs in w ite or green 
gold, Aaa shapes and thin models are shown. Read 

y payment offer. Wear the watch 30 days 
FREE. Nothing to risk. See the watch before you 
buy. Write for New Book Today—It's FREE. Select 
Your Watch NOW. 

F A limited offer! With every Santa Fe 





Special, a beautiful gold chain or strand 
C1) exquisite pearls. Write today. 
SANTA FE WATCH COMPANY 
780 Thomas Bld¢g., EAS RES Kansas 
(Home of the Great "Santa Fe Railwa’ 


M ake Cota Ohi set 








me wie fine SPARKLER 
With it you can 
path ‘Godandy big red and golden 
sparklers. It’slots of fun making 
our own, and they will be the 
st you ever had. Complete 
— containing everything 
nooted, to a 30 Pens sparklers 
an olden sparklers; 
ostpaid for 50c 
EE! If pn /- at once, we willin- 
clude a copy of the 4th of JulyChemcraft 
Chemi: ae telling about fire- 
works, and how 


THEPO ORTER CH CHEMICAL co. 


perstowne Ma. 


ZIP- ZIP 


Here is a letter we received from 
a@ lady from way out west. 


Gentlemen: 












My boys w delighted with the 

Zip-Zip shooters "that they ordered fro 
you that | am enclosing check bid yr one 
dozen more, | want each of their friends 
to have one also. Please send these as 
SOON as poss’ 

Thousands of boys are 
made ha with this . 
wonderful 2 -Zip shoot- 
er. rom us or 
your } a. 9 35c each or 3 


a 
coin or mo! ey ord 
AUTCMATIC RUBBER CO., Dept. ‘2, COLUMBIA, S. C. 








pe hy stationery, labels, eee, 


circulars, tags, menus, book et C. 
Save mone and time, cut cost in 
alf. Sold direct from factory. 
= for itself in a short time. 
? Complete Outfits, $8.85 up. 
p Sone Press, $12, $85; Rotary $150. 
Print for Others Big Profits. 
All qenye rules sent. rite for 
catalog resses, type, paper, 
pene Brod opes, Pood cutters. 


The Press Co., E-33, Meriden. Conn 


D: for 30 days a to on your Free y 


choice of 44 Styles, colors and sizes of ff 
the famous Ranger eperenes. cores pre- HAW 
paid. Bicycles ros 


héoax 1.560 ne OP ican 








; a, lamps “and ea eo e 
res : prices: Write for rem 
‘factory prices “tips 


marvelous offers. 








$100 IN CASH PRIZES 


See Cash Prize Offer on Page 4 in front 
advertising section 
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(Continued from page 96) 








around the handle 
with a long, nar- 
row rubber band. 
The tea wagon is 
of mahogany, and 
the dark red tube 
almost matches it 
in color; at least it 
is not offensively 
different, even on 
this very nice piece 
of furniture. 
These protec- 
tors have found 
use on doll car- 
riage handles, and on other toys, on ex- 
tended arms of chairs, long pointed 
rockers, and in several other places 
around the home.—Morris A. HALL. 





TEA WAGON, 2% a OVER- 
HANDLE *.>\\\ HANG 


How the protector is 
cut out and applied 








ee It 1s no joke to 
Painting Floors have to ree a 
Easily varnish, paint or 
lacquer the floor of 

a large room on your hands and knees. If 
a child’s play car of one of the smaller 
varieties is at hand, it will be found to 
serve as a convenient seat for work of 


this kind.—J. D. G. 


























ewe 


In painting a floor, tiresome kneeling may 
be avoided by sitting on a child’s play cer 








P - IN KEEPING the 
reparing cellar, shed and 
barn shipshape, 


Whitewash 
and also in pro- 


tecting trees against worms and insect 
pests, whitewash is as valuable as it is 
inexpensive. 

For exterior use, such as on fences and 
sheds, dissolve 15 pounds of common salt 
in about 7% gallons of water; add one 
50-pound sack of hydrated lime, or the 
putty made by slaking 4 bushel of fresh 
quicklime in water; mix until a smooth 
paste is formed, and then thin with water 
as necessary. 

When the whitewash is to ™ used for 
interior work, a paste made as before 
should have a solution of 3 pounds of glue 
in about 2 gallons of water added to it. 
The mixture should be stirred thoroughly 
and then thinned to the desired consist- 
ency. One quart of crude carbolic acid 
may be added to either of the mixtures as 
a disinfectant. 

The surfaces should be cleaned and 
evenly dampened immediately _ before 
the whitewash is applied, to insure 
against chalkiness or flaking. : 
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LYNCH 





METALLIZED. 


RESISTOR 
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The old carbon lamp con- 
sumed more current to give 
less light. Tungsten; which 
is metal, proved more efhi- 
cient, more. dependable. 
Metal long has been 
recognized as the most effie |{ 
cient of electrical conduc- 
tors. The Lynch Metallized 
Resistor gives non-arci 
conductive resistance. It 
marks as great an advance 
as did the tungsten lamp. 


Arthur H. Lynch 











\ 
PRICES:— 


-25to10Megohms’ .50 
above .01 to .24 “‘ -75 
.001 to .01 ** $1.00 
Single Mounting 35 


Warranted— 


Absolutely Noiseless 
Permanently Accurate 


Dependable - 


OMPRISING a concentrated metal- 
lized deposit one-thousandth of an 
inch thick upon a glass core and sealed 
within a glass tube, each LYNCH 
METALLIZED FIXED RESISTOR wins in 
the exacting tests of time and service. 
This better-built product has been 
endorsed by leading engineers and ex- 
perimenters and the test laboratories of 
the leading magazines. 


If your dealer cannot supply you, it will 
pay you to wait for the mail—we ship 
postpaid,and Lynch products are sold on 
a money-back guarantee. 


Dealers—Write us! 
ARTHUR H. LYNCH, Inc. 


Manufacturers of Radio Devices 
Fisk Bldg., Broadway & 57th Street 
New York, N.Y. 
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For Seiahdive or Mountains 
“RADIO” 
Bungalow! 


BY popular vote—the perfect summer 
bungalow! Now obtainable in a choice of 
6 sizes, with from 3 to 5 rooms with porch. 

Easily erected by unskilled help—two or 
three persons can put one up in 36 hours. 
heute constructed of best materials and 
lasts for years. Is fully portable, and can be 
removed toa new location whenever desired. 
Prepare for your happiest summer by ordering 
at once. Immediate shipment. 

Write at once for free folder giving com- 
plete floor plans. 

Send 20c for our new 48-page catalog 
showing beautiful homes built by 


Bossert. 
Priced from 


5472 ~ $826 


F. O. B. BROOKLYN 


“RADIO” Garage 


Only 
*295 












Handsomely designed. Comes sectional-built; 
12 ft.x 18 ft. insids measurements. Strongly 
constructed. An attractive addition to any 
home or estate. Can be erected by unskilled 
labor in 8 or 10 hours. 
immediate shipment. 


Louis Bossert & Sons, Inc. 
“Largest Lumber Plant in the East” 


1310 Grand St. (House Dept.), 
Brooklyn, N. Y. 


Carried in stock for 
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#) 16 inch x 8 foot Quick Change Gear 
rew Cutting Lathe 


HHA AA 


TNE TO } 


New Lathe 
Catalog Free! 


Shows 96 styles and sizes from 
the smallest Bench Lathe to 
theLargestFactory Production 
Lathe. Describes— 


The New South Bend Lathe 


a heavier, stronger Lathe of greater belt pow- 
er—equal in accuracy and precision to an 
other Lathe made. The New South Ben 
Lathe sells at attractive prices—each one a 
le value. Write for Free Catalog. 
Easy Payments if Desired 


South Bend Lathe Works 
824 East Madison St., South Bend, Ind. 
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Old Bill Says— 


OOLS are extra hands and fingers, 
even though we call them lathes, 
planers, squares, or calipers. 


Every good mechanic is presumed to 
know the importance of accuracy. 


A lot of us make the mistake of tell- 
ing the boss how valuable we are with- 
out actually showing him. 


A mechanic will seldom improve his 
craftsmanship when he has only him- 
self for a model to copy. 


You will have to pay for safety when 
you try to get along without it. 


Think, and your work will be a thou- 
sand times easier, no matter what kind 
of job you have. 


Aladdin’s lamp can’t hold a candle to 
your own brains, if you rub them once 
in a while. 


There’s no excuse for errors made in 
pure carelessness. 


A few men like 
to take credit for 
all that is right 
about a job and 
blame someone 
else for all thatis . 
wrong. But they — 
don’t get very far. 


Plenty of good 
oil in the right 
place helps to 
take the kinks 
out of produc- 
tion, but it never 
does any good on 
the floor. 





Old Bill, machine 
shop foreman 


Always clean out the chip pan before 
machining copper or brass. 


Keep the ways of lathes and planers 
clean and well oiled; frequent wiping 
with clean waste keeps the machine in 
the pink of condition. 


A good workman generally has no 
difficulty in getting a good job. 





Double Rod Holder Speeds Up Welding Work 





O SIMPLIFY the 

work of welding, it is 
possible to make a simple 
holder for gripping a thick 
and a thin piece of welding 
rod at the same time. 
Then, if the work requires 
a large amount, of added 
metal at a certain stage, | 








take both rods at one time. 
This is welded to a handle 
made from round stock. 
A sheet metal binding 
pieceiscut V-shaped atthe 
ends, drilled in the center, 


pass over the handle and 
grip the rods when pressed 








the larger rod can be used; 
and at another stage, 
when only a small amount 
of metal is required, the 
smaller rod can be presented to the work 
without an instant’s delay. 

The holder, if made as shown, requires 
only a short piece of tube of g diameter to 


Light and heavy welding rods 
gripped in the one holder 
for making varied repairs 


against them by a short 
coil spring. 
To load the holder, the 
binding piece is held back 
against the spring while rods are slipped 
in the tube. Anyone who has tried to 
manipulate two rods without a holder will 
appreciate this idea.—ARTHUR KENDALL. 





Collet Jaw Adapter Eliminates 
Trouble from Chips 


HEN collet jaws of the split and 

draw-in type are used for holding 
work which is to have any form of hole 
bored or drilled, 
the chips often 
cause trouble by 
fouling the 
chuck. 

On a great 
variety of pieces 
this difficulty 
may be avoided 
by the use of an 
auxiliary mem- 
ber—a_ sleeve, 
split on one side 
only, and with 
closed inner end. This will prevent the 

















The auxiliary bushing | 
with work in. place 


chips from entering the collet jaw at 
all, and thus cure the trouble. 

The photograph shows a case in point. 
The bushing should have as thin walls as 
the work will permit, and be split on one 
side only. A pin in the face of the collet 
allows the bushing to be located so that 
the split does not come near any of the 
splits in the collet. 

The enlarged flanged end of the bushing 
may be as large as the external end of the 
collet, to insure no chips getting inside the 
chuck. The closed end of the bushing 
makes of this member a bucket affair, 
which, when removed from the collet 
with the work therein, may be shaken 
free of all chips, and cleaned readily for 
receiving another piece for machining. 

In this instance the auxiliary bushing is 


shown with the partly bored-out. work}: 


and bent so that it will’ 





still in place.—O. S. MarsHaLt. 
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Product of nearly 40 years’ Experience 
Upholding Amplion 
Supremacy 


Hear the new Amplion Jun- 
iors. They have larger, more 
powerful units. The 
Amplion’s world- 
wide supremacy in 
better radio repro- 
duction is estab- 
lished even more 
firmly by this latest 
improvement at ro 
increase in price. 
To hear your set at 
its best, hear it 
with an Amplion, 
New Junior models 
with cords and plugs: 
AR-111,metal flare,$24. 
De Lvxe, mahogany 
flare, $27.50. 


THE AMPLION CORPORATION 
OF AMERICA 


Suite M, 280 Madison Avenue, New York 
Chicago Branch: 27-29 North Morgan St. gp 


Amplion Corporation of Canada, Ltd., { 
) Toronto ( 
a 
“DON'T SHOUT” 


**T hear you. I can hear now 

as well as any body. ‘HOW ?* 

With THE MORLEY 

PHONE. I've a pair in 
my ears now, but they are 
invisible. I would not know 
Ihad them in, myself, only 
\ that I hear all right.” 


The Morley Phone for the 


TO 
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is to the ears what 
glasses are to the 
eyes. Invisible, 


harmless. Anyon adjust it. Over one bundred thoa- 
tae ond borenlens a Eochios and tsotimeniale. 


THE MORLEY CO., Dept. 797, 10S. 18th Street, Philadetphia 


SEND FOR THE INTERNATIONAL CATALOG 


Our net price list 
Full l ne of auto 
a bodies and 
& accessories 
for Fords 
at Wholesale 
~ é Prices. Save 
essen big money on 
pen bodies by_buying 
Direct from Factory. 

FOR FORDS-—Prices from $27.85 up. Factory to 

consumer direct—Pay.Only One Profit 


Internatioral Body Works, 914 W. Ohio St., Dept. 8. Chicago, Ti. 
















BIG BOOK ioc! 


Be a Man of Mystery! Amaze 
and Mystify your friencs. Easy to 
learn. This New 80 page Copy- 
righted Book tells how. Large 
Catalog of Magic Tricks, Jokes, 
Puzzles and Imported Novelties 
included. Send 10¢ today! 
DOUGLAS MAGIC SHOP 
Sta. A, Dallas, Texas 











AUTO INVENTIONS WANTED 


Long established manufacturer of auto acces- 
sories which are daily sold by practically all whole- 
sale and retail accessory houses will consider 
manufacturing and distributing new automobile 
products, capable of equally wide sale through 
same channels. Patented articles preferred. 
Address Auto Accessory Manufacturer, Room 
2104, 310 S. Michigan Ave. Chicago, III. 




















Tools FromTheft. write with elec- 
tricity any name or design on the hard- 
est and finest tools and instruments,or q 
any metal, like writing on paper with | }”O 


$s. sa pencil. a eS 
2 Proontd Anywhere. interest- 
ing illustrated circ free. Write to- 


OGRAF PEN CO. eee 
1171-A East Stark St., Portland, Oregon 
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Boring a Large Pulley 
on a Small Lathe 


That Old Bill, with all his ingenuity, 
has rivals in far corners of the world, is 
evidenced by the following from a read- 
er of POPULAR SCIENCE MONTHLY living 
in Melbourne, Australia: 


HAVE been interested in Old Bill’s 

rigs as described in PopuLAR SCIENCE 
Montuyy, and I will describe a method 
I used to bore a large wheel with a 12-in. 
gap bed lathe. 

There was a “friendly” post at the end 
and to the rear of the lathe, which I 


q : 








BUSH IN 
SPINDLE 








GROOVE FOR BAR 
HELD IN TOOL POST 








The pulley was bored by passing a bar back 
through bushings in the headstock spindle 


used to support the wheel. I also clamped 
the spokes of the wheel to the bed of the 
lathe. The boring bar ran through bush- 
ings in the spindle, and was driven by a 
pin projecting from the chuck. Feed was 
obtained by having a groove in the boring 
bar to engage a bar held in the tool post. 

The tool was ground square-edged to 
avoid side pressure.—G. E. BURCHNALL. 





Carriers for Heavy Pipe Lines 

















LLUSTRATED above is an efficient 

and economical method of hanging 
pipes from a floor beam. The pipes 
shown range from 6 to 10 in., and 
carry steam and water in the basement 
of a power house.—W. UnLman. 








Unusual Tool Handles 
HEN 


saw a ma- 
chinist using a 
fine file with 
what looked to 
be a beautifully 
finished metal 
handle, such as I 
had never seen before, I asked him where 
he had got the handle. It was a dis- 
charged ‘“‘bomb,” like those used in soda 
water siphons.—S. W. B. 


FINE FILE 
OR SCRIBER -" Ag 
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BURGESS 
BATTERY 


Two 
ce 


«< ood a 
ll | | 
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BURGESS 
UNI-CEL 
NO.2 


Better Flashlights 
Banas flashlights and 


batteries provide a most 

economical service for 
night-time emergencies, when 
to be without safe, controlled 
light may mean serious acci- 
dents, delay and certainly 
much inconvenience. 

You will find many sizes and 
designs in the Burgess selec- 
tion. Handsome metal or fibre 
cases, short-circuit proof and 
dependable in all weather. 

Burgess Flashlight Batteries 
fit all makes of flashlight cases 
and their service reflects the 
same craftsmanship and skill 
which has earned world-wide 
recognition for the Burgess 
Radio Batteries. 


Burcess Battery CoMPANY 


GENERAL SALES OrFicze: CHICAGO 


Canadian Factories and Offices: 
Niagara Falis and Winnipeg 


BURGESS 


FLASHLIGHTS & 


BATTERIE 
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100 


140-page Book full of life- 
size ruled forms, each one 
completely filled in. The an- 
swer to problems of account- 
ing and record keeping for 
any business or profession. 

Send for this FREE Book today 
John C. Moore Corporation 

(Established 1839) 
3095 Stone St., Rochester, N. Y. 


avi a : c S > 1 - 

Used In 300,000 O;fices 
Ask about the New 

moort’s VISIBLE recorps 




















Wedding Rings 
" ; .824—The*‘Elite’’ $ 
Se Mor attite wold oan st 
bs fet 37 Di $42.51 
9Dia. $52.50; 
All Platinum, $25 up. With 3 Dia- 
monds, Diamonds, $70; 7 Dia- 
Diamonds, $100; cir- 






» $50; 8 
5 39 


led by 


- Jewel 
No. 846—14-k 
5- | white gold filled; 
$28, | $42.60. $4.26 & 
.50 down and Soon’ s100 a 
1.00 a week, | week. 
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Stores in Dept.B-371, 108 N. State St. The Old Reliable 
Leading Cities Chicago, Winols Original Credit Jewelers 











SPORT BODIES for FORDS 


at FACTORY PRICES! 
f This 
See Model 39 50 
—~ inGrey ° 


Ry? a Sina ore 
; Models. 
SPORT FACTORIES, Aurora, Illinois 


S E the big Prize Offer on 


page 4 of this issue 














How I Use Silver 
Solder in Doing 
Repair Work 


By R. C. Lerse 


HILE woodworkers are familiar 

with silver solder as a medium for 
joining band saws, its useful properties 
sometimes are overlooked by many me- 
chanics. Silver solder is an alloy of about 
70 percent silver and 30 copper, with 
sometimes other metals in small quanti- 
ties. It is sold in thin strips 34 in. wide. 
In the absence of the commercial product, 
it is possible to do satisfactory work with 
silver of a quality corresponding to that 
used in coins if it is beaten into a thin 
sheet. 

Joints made with silver solder are very 
strong, hence its use for band saws. They 
will also stand considerable heat, for the 
melting point of silver solder is rather 
high. Once the trick is learned, joints can 
be made by anyone with almost no tools 
at all. 

Figure 1 in the illustration shows the 
spring from a phonograph made almost 
as good as new with the aid of silver 
solder. The broken ends are beveled off 
as shown and carefully cleaned. A flux 
is applied, a strip of solder put between 
the prepared ends, and red-hot tongs 
clamped on the joint to melt the solder. 
The tongs are kept on until cold, when 
the joint is dressed to the thickness of 
the original spring. 

The flux which the writer has found 
most successful throughout a lifetime of 
experience in brazing is borax with 
enough water to make a thin paste. 


ie FIG. 2 is shown a. crosscut saw repair. 
The ends of the break were filed to a 
feather edge with a lap of about % in., 
the laps were covered with the paste, a 
strip of silver solder was put on, then the 
laps were placed one over the other and 
red-hot iron bars applied. Clamps were 
used to insure the tightness of the joint. 
In this case, to retain the temper, water 
was applied after the solder had melted. 
When cold, the sides were filed off, and 
the saw was in good shape for more hard 
usage. 

Figure 3 shows one of the most difficult 
jobs encountered. It was necessary to 
maintain the length of the measuring 
tape, and everything had to be done care- 
fully. The enlarged view shows clearly 
the lapped joint and the added piece. In 
this case the joint was clamped tightly 
together while cold, and then clamps and 
tape were heated with a blowtorch. 

In Fig. 4 is shown the method of repair- 
ing an expensive gold knife valued as a 
gift. A tiny strip of silver solder was 
placed between the tongue and the 
groove, and the blade heated in the one 
spot with red-hot tongs. 


METHOD of repairing broken gears 
is shown in Fig. 5. The braze is pre- 
pared while the gear is cold, then the whole 


thing heated in a forge. 


This type of 
repair can be carried out even in the 
country, where few tools are at hand. 
Figure 6 shows the use of special tongs 
in order to replace a section in a large and 
expensive circular saw. The new saw steel 
patch was put on in just about the same 
way as has been described. At Fig. 7 is 
shown the style of repair chosen for a 
band saw which had lost a tooth. 
Numerous other examples could be 
shown, but the principle in all of them is 
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TWO PIECES OF IRON “© 
HEATED WITH A BLOW TORCH 





GEAR IS HEATED 
RED HOTINA 


SAW STEEL PATCH WITH 
HALF MOON LAPS 







DOVETAIL PATCH SOLDER 
AND FLUX APPLIED AND 
HEATED BETWEEN JRON 
PLATES 


Method of repairing crosscut, circular, and 
band saws, springs, tapes, knives and gears 


the same. An important item is to have 
the thickness of the solder film uniform. 
The mechanic with a little ingenuity and 
some forethought will have no difficulty in 
repairing with silver solder many things 
that would otherwise have to be replaced. 





TESTS FOR HARDNESS of steel parts made 
with common files are unreliable in cases 
where uniformity in duplication is re- 
quired. Files themselves are apt to vary 
in hardness and quality like other steel 
pieces. That a metal cutting tool such 
as a drill, milling cutter, reamer or tap 


can be filed is far from an infallible indi-. | 





cation of cutting qualities or durability. ;. 
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[ Make Your Watches, Clocks, Etc., 
Visible by Night The, ver Jstest discovery in the 


scientific world. Hitherto, prac- 

tically unobtainable except i an exorbitant rice, we have at last 

this remarkable LUMINOUS P. ». which, applied to 
a of waiee t rendering it vi: 

THE NIGHT, THE MOT SRNL IAT SHIN Qui 

simple to u nyone —y an do it. A plied to the dial of your 

watch or clock will enable you to tell the Suse by md by nig rte You aot coat the push 












Withabunch 
of these bills, 
itis easy for 
each person 
of limited 
means to! 
appear 

rosperous 

- os 


soa vba 





buttons or switch plates of your electric I itch boxes, 
Dee cles + make your own Luminous ruelfizes, Laminous Hoeatien, = 
Btls 0 containing sufficient to coat several small Price 

and $1 postpaid. Johnson Smith & Co.. Dont. 557 facine. Wis. 


Microphone Transmitter Button 


You can easily make a highly sensitive detectophone by 
using this Transmitter Button to collect the sound waves. 
You can build your own outfit without buying expensive 
equipment. It is simple and inexpensive. ‘ou can install 
an outfit in your home and hear conversations being held all 
over the house. ou can connect up different rooms of a 
hotel. This outfit was used by secret service operatives dur- 
ng the war. It is being used on the staze. It is ultra-sensi- 
ive and is the greatest invention in micro-phones. You can 
4mount the button almost any where—car board boxes, etove 
a pipes, stiff calendars, on the wall behind Spi tn ture pe irene: ete. 
# Button is so lisht and small it cannot be ed. Persons 
i - You pon listen in on 
conversations in another room, leaf person in the audience 
r the speaker. Connected to SNonakeanHs piano or 
other maneioal instr liege can heard hundreds of 
fost ay jutton may sed to Aaa telephone trans- 
Q ters; often makes an old line “talk-u when nothing 
ai b will, “— sat raat a for radio tse: ae heavy 
current an a s extremely sensitive. Amplifies radio signals. Countless other simi 

uses will s a find a Batten useful fod hundreds of 

experiments my 3h es eee of telephones, smpliters nod speakers, etc. any fasc 
nating stunts may be devised, Ane ees as holdi aan {ots against the throat or chest 
to reproduce speech without sound waves. iven to anyone who sends in a 
yew suggestion for the use of nF Button ton providing dhe man the meio s find it suitable 


‘or use in their literature. PRICE 
557 Racine, Wie. 
dees K it goes with real Yankee 
Pep-_by its own power 


urs: SMITH & CO. 
S.BA BY 
Bes}, remarkable Toy ever in- 

















will crawl alorg, overcoming 


gall obstacles, in the gasne life- 


the great war. 

it go is somewhat of a mys- 

tery, for there is no mechan- 

ism to wind u wid om as is usually 
echanica} 


ward at es i oo o mont ‘wonder 35 cents 0 stunts: iw wil Fa} 

naw Bi on Ul 

Paap ‘INVISIBLE INK 
complete and si imple “| 
1 al ithe most use- 


of he get this tank will bee ploddi 
ee 
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Smallest Bible in the world. Size of a 
stage ae 00 Said to 
Pring good luck to the owner. 
uine work of ore Must _be seen to be 
appreciated. ke good money selling 
them to friends, ‘church san, 
ete.’ PRICE 1Se each, 3 for 40c, 12 

for $1.35, 100 for $7.50. Also ,Cbtainable ‘in po Binding, 
old edges. Price SOc each, 3 for $1.25, $4.50 per doz. 

ing Glass for use with Midget Bible, 15c. 








Every Boy His Own Toy Maker 


Greatest boys’ book 
written. Tells how to 
—_ Be Pinhole Cam- 

Canoe, 
Railroad, a Telephone, 


Surprise a 


More fun than 
fighting with 
model HY wife. 
.ook just like 
ordinary 
matches. Put 10 
= » in boxes just 
like regular Safety 
Matches. As the victim. tries 
to light one he gets quite a 
surprise. 








Microscope, Beco otor, Electric 
Door ne Mi | heel, Paddle 
Raft, a pair of Skis, a Dog Sled 
Bird Howse, Rabbit Yard, ete. ry 
ages, 150’ illustrations,’ PRIC E, | Price 10c per box, 3 boxes for 
postpald; 3 for 25c, E lose postpaid, 12 for 75 cents. 


MAGICIAN’S OUrTrEs 


~ atus and Directions for a Number 
ysterious Tricks Enough for an 
“aoe Evening’s Oe ae 


Oe ANYONE CAN DO THEM 15¢ = 


It is great fun mystify i peepee ts friends. Got 
this Conjurer’s Cabinet, an ill be t 
Cleverest fellow in your district, 













Te A-% 
the apparatus for seven firstrate tricks, ine 
cluding ‘he Disappearing Rose, that, when 
placed on the lapel of your coat, vanishes from 
sisht at will; the Magic Vase and Ball Trick 
(a Wooden Ball is placed inside, and upon re-& 
peces the lig has disappeared and is found 
meone else’s pocket); phe Magic nse 
with which you a woes oh Ong apr inser 
most in two; the Wonder! ar rick (a card is pla and 
open an entirely different card altogether is tomas ey an envelope, in when 
coin # plac laced in the little wooden barrel, and, when opened again, is found to have 
vanished entirely, or can be made to change into a coin of another denomination); 
The Famous Dissolving Penny ‘lrick; The Glass Goblet and Vanishing Coin Tri 
coin is drop @ glass of water, and when the water is poured o' 
vanished). With: the ies di above we send full 
performing each trick, so that anyone can readily perform all 
amuscment of their friends or the public. 
Cabinet of Tricke in hie poseession, can give a © entertainment not inferior to 
some regular magicians. esides the ‘trike ecntained in the Cabinet, there are many 
other feats and illusions fully «x explained with full meee instructions, for which you 
asily make or procure t d Cabinet of Tricke 
for ONLY ‘78 CENTS POSTPAID T TO ANY ADDRESS. 


A Deluxe dition of our new "ALOG 

Reiee on rn 25c, pk cy cloth 
ing. Only Seok of tts magia, the ewes 420 pages 

ties, 

bead ny games, Siriaettcce tn sew sag soade Thin a 











tructions for 
the trike to the great 
on boy of ordinary intelligence, with thi this 


















——- De ope 
time and peeling off a genuine bill 
or two from the outside of the roll, 
the effect created will be found to 
be all that can be Gesired. Prices, 
pospgiass 40 Bills 20c,125 og 50c, 

fr $3.50 thousand postpa 
Tube 


Wonderful X- “Ray 


Awon ney 
instrument 
ducing opt cal 
illusions both 

10+ surpris' and 
fe startling. wien ss 
apparently the nes 0 
peed hme the lead ina lead pencil, the in- 
Yerior opening ina yl = and many other 
ed Fy exp! an i Brice 100, a 
cen A 
3 for2Se, dozen’ actor expla 





Luck 
Ring 











and N oat ion 
ov 
Design 


AVERY Y otrikir ont pocommon sing. Gilver 

ag hi ems i toy - the 

ore Betd by msi cane aD Luck to the 
wearer, hence. 


te name Luck 
Very. un uniane ng ving the that zou will take a pride 


Exploding aii 








LIKE ORDINARY C 


JUST 
BUT SUCH REAL STAR box 
contains ten genuine cigarettes of excellent 
quality. ian appear so real, but when each 
= smoked, — 
grea’ pepe goes off w: a 
fonds shad irth provoxer yet 

rice '25c pe ir box. 


Popular Watch Charms 


[de 









ONLY 
8 for 40c; $1.36 doz. 
little curiosities and 
Yaz, ytd with Magnifying Pomgnd 
he pictures to a very su: jing degree 
in fact, it seems alm hat a > eloae 
Dic could be possiis in cary s a 
Ww and disti w U 
when you Took thro bh, seek in Seported 
er in 


il your o' and save money. Makes 
them better and nd quicker besides sa’ more 
half. Use yo our favorite. brand of 
Neat, useful and handy. Pocket 


igh Made entirely of metal, 
iat al Price 25¢ pestpald. 


MAGIC FLUTE 


“Wonderfally Sweet Toned and Musica! 


Post 

Paid 

25e - 

it you cs Ayn lay 5 aor ce 708 ct with facility 
tod ena taal seman 

toa “piano or “any o 

the efiect ie es charming as it is 


Novelty yee 


Kissing Permit 1 Garter Inspector 10¢ 
'wo very can metal badges, nickel 
plated, that you can wear, giving you fun 
om of all peomerten Re their triflin: = 








BLANK CARTRIDGE PISTOL 


the pattern 
of the Jatect 


enough to ecareaburg! jar, whilst, when 
loaded, it will probably prove just as 
effective as = revolver with real bul- 
lets, withou' 
kes the cand 
es, a 
Srerrw here. Ae 
wome’ 





solid Metal. 
Y¥ $1.00 ‘Postpaid. Blan ie Gacteia 22-c?* od by o~ 
qeuas ag 50c per ob tin a inson Smith & Con Dept. 557; Racine. Wis 


zi M stic Skeleton 
Snee ng Powder ly pea 


inted figure’ 
Place a very oft a jotta’ fg 14 
in. in height, wh 


emallamount 


carwill besin 
to sneeze without many | the reason 


Serpent’s Eggs 





hy. Iti Chale re- 
mal “ feet ere ect the rea Rox osm pees oy, Whe 
t! a 
goures, bat thi wean. Y the laughing qe —g--y ly hatches 
and sneezing you yourself will be havin 7" 
oe time ofy your life. rties, : sna $ 
mn e- Car rides, or any place at | foot “lon 
a 8 a gal ing of people. ° 
t fa the g) seed loke out. Price 10cor or3 whion 


curls and twists about in a most life 
like manner. Price per box 10c ppd. 


BOYS! BOYS! BOYS! 
THROW YOUR VOICE 


Into a trunk, under th 
bed or anywhere. Lots of 
fun fooling the teacher, 
policeman or friends. 


THE VENTRILO 


a little instrument, fits in the 
mouth out of sight, used with 
above for Bird Calls, etc. Any- 
one can‘use it. 

Never Fails. A 32-page book on ventriloquism, 
and the Ventrilo, ALL FOR 10c postpaid. 


ITCHING POWDER 


This is another good practical joke; the intense 
discomfiture of your victims to everyone but 
themselves is thoroughly enjoyable. 
is necessary to start the ball rolling is to de- 
posit a little of the powder on a person's hand 
and the er can be relied upon to do the 
Lae The result is a yieccous scratch, 
ome more scratch, some more. 

40c box, 3 Boxes for 25e or 7Se per doz boxes postpaid. 


Great Fire Eater SQUIRT ROSE 
Most Sensational Trick ofthe Day? 


van the Fire Eater}. 




















apparently breathing 
re and ejeeting 
thousands of brilliant; 





and consternation of all beholders. 
—- fun for all times, seaso A 


ms} 
and places. If you wish to pro-| | pat eas erie erika The 
duce & decided sensation in your oon in your coa' i ks so fresh and 


eet that everyone is te: od te ieee 
the delightful picby wlan “Then is ti : ome 


neighborhood don’t fail to procure} ® 
Wesend the Fire Eater with} ;, 


one. t he bulb hillik 
all the materials, in a handsome Don't pany gt. Geom cost 
box, the cover of which is‘highly] rubber tube that easily reaches to ti 


ornamented with es in 
various colors. Price of all com- Bib la lafee enoyeh 0 make s dosen 
plete only 30 cents, postpaid. each, or 3 for 6Se postpaid, 








Wonderful 
ment. 


Instru- 
Greatest thing 

yet. Nine > 

arate articles 





curious and 











interesting. pate 
of pleasure as well 
very useful. Itisa double 
Microscope for examining the wonders 
of nature. It is also an Opera Glass, 


a Stereoscope, a Burning Lens, a Reading Glass, a Tele- 
scope, a Compass, a Pocket Mirror, and a 7 ascope 
—for examining eye, ear, nose and throat. It is worth all the cost 
to locate even one painful cinder in the eye. 
pocket. Something great—you ni one. Don’t miss it. 

mail, postpaid. roe only 3Sc or 3 for $1.00 postpaid. 


AUAPANESE ROSE BUSHES 


be in full bloom. It may not seem possible, but we posi- 


tively 

Crema Winter, and when three years old the 
bush will be a mass of roses, bearing from five hundred to 
a thousand roses on each bush. The flowers are in three shades 
—white, pink, and crimson, plants wil 

out doors. We guarantee at least three bushes to grow from each 









10c, h badge, 3 25c¢, 
Spam | for or 


ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO 


JOHNSON SMITH & CO. ort. 557, RACINE, WIS. 





packet of seed. 10¢ packet, 3 pkts. for 25¢ aa 
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7 Boston 
Garter 





No More 
Skidding Garters! 


AGRIPPA-WEB makes garters act in an 
entirely new way—and only in Bostons can 
this web be had. Even when worn very loose 
it will not slip. It cannot curl and yet it is 
remarkably soft and light. Here in fact is 
the first practical ventilated web garter. 


In many pleasing colors, 50c the pair. 


GEORGE FROST COMPANY, Boston, Makers of 
Velvet Grip Hose Supporters for All the Family. 


How Did Your Garters Look This Morning ? 




















Easy to Make 


Enjoy the thrillsof making 

countless things of wood 

and metal to beautify your 

home and garden—make 

toys, furniture, repair the 

car, polish golf clubs, do 
radio jobs, etc. 


Free Instructions 


We furnish complete blue prints 

and instructions for making the 

itemsshown, and dozensof other 
useful articles with 


Speed Way Shop Child’s Seat 
© A LD 

















SPEEDWAY SHOP AND TOOLS 
Siaseredivey kee, Late, Sender, Bote 
, Ing co! ° 
householders, farmers, a am, 
Only $10 Down, Easy Payments 
Pay as you enjoy it. Use the Shop for pleasure or profit. 
Write Today For Full Information 
Every tool in the‘‘Shop’’is high grade, for regular work. 
A money maker for the small job man. Write today. 


Electro-MagneticTool Company 
Dept. 57,1830S. 52nd Ave., Cicero, Ill. (4%2ine) 














(CARTER) 
NEW“SHORT” JACKS 
©. 


Small—sturdy. Carter qual- 
ity. Takes up minimum space 
in set. Solder lugs widely 
spaced, permit easy solder- 
ing. ‘All possibility of short 
circuiting and leakage elim- 


inated. 
25c Sng sa Be Write for illustrated folder. 
VRaz Any dealer can supply. 
In Canada: Carter Radio Co., Limited, T 

















Driving a Countershaft at Right Angles 


A LETTER was received the other day 
addressed to Old Bill, the machine 
shop character whose mechanical short- 
cuts and shrewd observations have long 
been a feature of this department. It was 
as follows: 


I have a simple problem which I know 
you can solve quickly, although it is 
bothering me quite a bit. I wish to run 
a countershaft at right angles to my line 
shaft. What is the best and least expensive 
manner in which this can be hooked up? 

The countershaft should run about 500, 
the main shaft turns 1,000. Outfit should 
carry about three horsepower, although 
my present work will use only about one 
third that.—F. H. C., Mannsville, N. Y. 


While there are several solutions of the 
problem of running one shaft at right 
angles to another, it is almost impossible 
to say with definiteness which is better 
without knowing all of the conditions. 

Gear manufacturers have developed 
their art to the point where they can 
supply gear boxes to meet any speed con- 
dition, and probably this would be the 
best construction, though the most 
expensive. Do not make the mistake of 
trying to run ordinary gears out in the 
open at this speed. For successful opera- 
tion, it is necessary that the two gear 
shafts be mounted in rigid bearings, and 
that there be an ample supply of oil. 

The least expensive method, and the 
one that I should ordinarily recommend, 
would be to use a belt. The traditional 
scheme involves the use of a so-called 
mule stand, which is a vertical shaft 
carrying two idler pulleys. Sometimes 
the pulleys are carried on separate shafts, 
each capable of some angular adjustment. 

This arrangement works very well in 
the usual conditions, although the belt 
must be kept very tight in order not to 
run off the pulleys. For a speed of 1,000 
revolutions per minute on the line shaft 
and for three horsepower, I should recom- 
mend that the pulleys be 6 and 12 in., and 
that a 3-in. belt be used. The distance 
from the pulleys to the mule shaft should 


be not less than 6 ft. and perhaps should 
be more, for this type of drive is at a dis- 
advantage with pulleys of different sizes, 
and the farther apart the pulleys are, the 
better the installation will be. The mule 
pulleys should be about 12 in. in diameter 
and of at least 6-in. face. They should 
be arranged so that they can be moved 
up and down in order to make the belt 
stay properly on its track. 

The problem does not state whether the 
shafts are both at the same elevation. If 
they are some 10 or 12 ft. apart, as 


DRIVING SHAFTS 








1000 RPM 
QUARTER! 
; ‘TURN DRIVE VARIATION OF 
| MULE DRIVE 
= SET COLLARS 
2x4 N@ FOR ADUSTMENT 


PULLEY MULE DRIVE 


Diagrams s}.2wing the most common model 
of mule drive, a variation of that drive, 
and, center, an ordinary quarter-turn drive 


would be the case if the driven shaft 
could be put under the floor, a simple 
quarter-turn belt can be put on, which 
will give very satisfactory service. If the 
conditions will permit, this will be better 
than the mule drive. The same size pul- 
leys and belt would be used. 

Another variation of the mule can 
sometimes be used where the shafts are at 
about the same level, and has the advan- 
tages that the belts will always run prop- 
erly and that the tension of the belt can 
be regulated. Here the idler pulleys are 
on the floor, and the belt goes down and 
up. One of the idlers can be arranged to 
be adjustable. The diagonally - placed 
idler should be set so that the centers of 
its faces coincide with the centers of the 
faces of the driving and driven pulleys. 
—James E.LIs. 





Safety Eye Protectors Made 
from Cheap Goggles 


N FIVE and ten cent stores very cheap 

eyé goggles may be purchased. In spite 
of their low cost, these goggles may be 
converted into 
serviceable eye 
protectors for the 
machinist or metal 
worker. 

The glasses with 
which these gog- 
gles are fitted are 
first cleaned. To 
the back of each is 
cemented a trans- 
parent disk of cel- 
luloid. If no other celluloid is. at hand, 
the disks may be cut from _photo- 





Celluloid is cemented 
to the glass eyepieces 


graphic film from which the emulsion has 
been removed. Any celluloid cement may 
be used, or a cement made up by dissolv- 
ing celluloid chips or small cuttings in 
acetone.—W. J. E. 





LECTRICITY now has been called 

into use in experiments to give loose 
belts a firm grip on the pulleys. The elec- 
tric phenomenon utilized is known as the 
Johnson-Rahbeck effect. It presupposes 
the use of metal pulleys, coated with any 
smooth, hard and durable insulating sub- 
stance. The friction of the belt causes it 
to become charged with electricity on its 
inner surface. The metal of the pulley 
becomes charged by induction with elec- 
tricity of the opposite pole and a strong 
attraction between belt and pulley is 
developed.—ErneEst WELLECK. 
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You can play 


Saxophonist and Teacher 
Gaston Saxophone Orchestre 
this easy fingering Buescher Saxophone. 
Most wonderful music. 3 lessons given on 
request witheach new BuescherTrue-Tone. 
Teach yourself. Many play scales right off-- 
easy tunes first week. You can. 


Easy to Play, Easyto Pay — 220 


Try any Buescher Instrument for 6 days. Satisfaction 
or no sale. Easy terms arranged. Send postal for cate 
alog and details of trialand payment plans. Mention 
instrument preferred. No obligation. Send today. 


BUESCHER BAND INSTRUMENT CO. 
1517 Buescher Block Elkhart, Indiana 


Grow Taller 


Science has found the way to add 
inches to your height. No need 
to envy and look up to the big 
fellows. No need to have the 
disadvantages of the little man, 

his course makes it possible 
for you to be on a level with your 
, fellow men. Course is easy, inex- 
\ pensive and results sure. Mail 
i a for free information to- 





— ean Sell ail Ciatedl ll ce ae 
L. GLOVER, 

Room 17, 459 Carlos Ave., 
Sausalito, Calif. 

Without any obligation to me, send 

me full information on how to grow 
aller. 











Printed in COLORS. Enlarged. Much News. 
Squabs are raised in one month, they sell for high 
prices. Greatest market for 20 years. Make 
, money breeding them. We ship everywhere on 
three months’ trial : our famous breeding stock. 
. All pieonn, su Establis 25 years. For 
prices and fall particulars see our beautiful free 
lake Mo: with 
ith pigeon in colora,  Weite for it today. 


PLYMOUTH ROCK Sage co. 
616 H St., Melrose lands, Mass. 
















Direct from 
Factory 
$39. ? 9 5 


our Ford. 
vial hood and bul- 
let nose shell. 
Write for Catalogue 
Seseencen TOP & BODY CO. 
Lake Delphi, Ind. 


BUCHSTEIN’S FIBRE LIMB 


is soothing to your stump— 
strong, cool; neat, light. 
Easy payments. 




























Braces 
Guaranteed 5 Years ei For all 
Send for Catalog Today deformities 


P. BUCHSTEIN CO., 610-3rd Ave., So., Minneapolis, Minn. 


A 2c Stamp 


—will start. you on the road to 
success. See Money Making Op- 
portunities on pages 104 to 127. 














i SRP ‘aitectanent 
for Bench Plate 
WHEN straightening short rods or 


shafts on a small bench plate, a 
much harder blow than is really necessary 
must be delivered because the work is 
backed up against its entire length on a 
flat surface. It is much better to support 
the work on two points only; then a light 
blow will bend the piece more than is nec- 
essary to bring it straight, and the natural 

















The rod to be straightened is rested upon 
two anvils, which can be adjusted laterally 


spring of the metal will force it back to 
parallel. Contact points for this use obvi- 
ously should be adjustable. The attach- 
ment illustrated was designed for this. 

A hole was drilled in the bench plate 
and a piece of round stock driven in. This 
piece carries at right angles a tightly 
driven rod, and at either side is a sliding 
anvil made from round steel somewhat 
higher than the central piece. 

In operation, the work is rolled along 
the flat plate’ and the high spots are 
noted; then the anvils are pushed in or 
out and the bending is done.—H. Moore. 





Gage for Alining Shafts 
N INEXPENSIVE gage for alining 


shafting consists of two pieces of 
light, slender, stiff wood and two clamps. 
When the pieces are clamped together to 
give the correct length, it is a very simple 
matter to check up two shafts. 

This gage is far superior to a cord 
because it does not stretch or shorten 
and may be han- 
dled with greater 
ease and certainty. 
If flooring or other 
tongue and 
grooved stock is 
used for making 
the gage, the two 
pieces may be ad- 
justed still more 
quickly.—W.  F. 
ScHAPHORST. 





How the gage 
is made and used 





Two Useful Compounds 
Ho? polishing brass, add 3 oz. of pow- 


dered rotten stone and 4 02. oxalic 
acid to 2 qts. of rain water. Mix well and 
let stand for a day or two before using. A 
paste for razor strops may be made of 1 
oz. levigated oxide of tin, 4 oz. powdered 
oxalic acid, and 20 gr. powdered gum 
mixed with a small quantity of water. 
Rub into rough side of strop.—F. N. C. 





Heats 7 Rooms 


at about the 


Cost of One! 


“With the Bulldog Furnace, we find 
it takes little more coal to heat the 
whole seven room house than it did 
to heat one room with a stove using 
chestnut coal.” J. B. Smith, 19 Elm 
St., Somerville, N. J. 


More Heat with Half the Coal 


“T had a hot air furnace in our house 
before I got the Bulldog and our 7- 
room house was always cold. With 
the Bulldog it only takes halfas much 
coal and we had weather below zero, 
and the house was nice and warm in 
the morning when we got up. We 
never have the draft on more than a 
half hour at a time, ard it has the 
place red hot.” Jess T. Conrad, Sha- 
mokin, Pa. 





Comes Completely Erected! 
You Install It Yourself! 


If you are even thinking of a pipeless fur- 

nace, or any furnace, write for our free cata- 

log. The Bulldog is one furnace you MUST 

investigate. Comes completely erected, fits 

-~ height of basement, goes through any 
door, and you install it y: 


No Money 
Down! 


The Bulldog § is sent you for free inspection. 
ed, you make only small 

monthi Pease at our amazingly 

rice! Factory connections in both 

est. We ship pony nearest point. Don’t 
consider gr ay ea ace until you find 
out about the Bulldog. Write at once - 
our special offer and our free catalo 
gether with the wonderful record of B dog 
success. Get ready fer winter NOW! M 
this coupon TODA 
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ban Bulidog Furnace Co. “1 
: Babson Bros., Sole Distributors 
g 19th and California Ave., Dept.B-136 Chicago H 








Without obligating me in an: lease send m bd 
© your free catalog and spec offer on the Bulldog # 
- (Print name and address plainly) . 
© Name H 
@ Address - 
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FREE RAILROAD FARE 


POPULAR SCIENCE MONTHLY 





TO CHICAGO WHEN YOU ENROLL 







You Can Learn . 


fellow. Why not m: ey 

interesting resort city.and place of big o 

prepare ourself, in 12 happy weeks at CO 
ay men. 

of amazing opportunities ? 


Student Winding Stator 


Make Your Career a Happy One 


in the Clean, Fascinating, Profitable Field of ELECTRICITY. COYNE-Trained Men Are in 
Demand. Here’sa oposition that should arouse the enthusiasm of every red-blooded, ambitious 
B te som our happiest ort — “or season ? Come to Chicago, the great, 
nities 


Complete Electrical Training in 12 Happy Weeks 





—Not by Corr d. 


| 4 


Experience, Education — 
Not Needed 


I can teach you electricity in 12 weeks, regardless of 

your education or e: + g because I teach you 
=. in asim c logical PRACTICAL man- 

on nee Jems on t thousands of 

dollars’ worth of modern ¢ — apparatus in my 

ory Corns sho; trained 


instructors are 
men ‘wi ith years 0 ~~ 4 
Learn in Chicago, Electrical Center 


of the World 


Caleng i is the great electrical and industrial center, 
therefore it presents real opportunities for you. 
Alon with my seep. troining you visit the big in- 

rganizations and power plants and see 
every kind of iat elovtrical oun ee bk in en, on 
every kind of job, under 


Send Coupon Now for My 
New FREE Book! 





Be sure to send the coupon AT ON Piven Kt pen an 

not planning to come im 

PTrTTICTICIrrtittttt te 
H. C. LEWIS, Presid 


Coyne Electrical School 
1300-10 W. Harrison St., Dept. B-:36 
Chicago, Ilinois 





Dear H. C.—I sure want one of these big hand- 

— 12x15 books with 151 povual gnoteereees 
rinted in two colors. Send it q 

Ppligating me. Also tell me ae the Free Rail- 

road Fare and Two Free Courses 


. 
a Oe 


I have started thousands of men, young and old, o 
the same for you. I teach you everything in 
Nothing that will help to make you a success is lefc out. 


El 


All Practical Work— 


EARN While You LEARN 


~ Employment Department helps you get a eA » earn 


part of your expenses and assists you to 


jo on graduation. 


Hear WGES on the Air 


Listen inon COY NE Radio Station WGES; wave length, 
250 meters. Always an interesting program. 


You'll Enjoy a Season in 
Chicago—the Wonderful 
Resort City 


Chicago, on beautiful ~~ Michigan, is the Nation’s Play- 
ground. Free Bathing Beaches, Beautiful Parks —— 
sion Boats and the great Monicipal Pier, Zoos, Ball Parks. 
The daylight saving plan makes it 
enjoy ail these and still have 
plenty of time for your Electri 

education. 


ELECTRICAL SCHOOL 


Founded 1899—27th Year 
H. C. LEWIS, President 


1300-10 W. Harrison Street 
CHICAGO, ILL. 


Dept. B-136 
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Get PRACTICAL 
Tr in the 
Great Shops of 


pay ys your xs railroad fare here, and you can 
ELECTRICAL SCHOOL, to join the ranks of success- 
Why gamble on other i of work when the field of lectricity offers millions 


on the road to success and independence. I can do 
lectricity from A to Z, by practical instruction. 


t possible’ for you - 












Prize Winners in the 
May Contest 


(Continued from page 4) 

A. C. Rose of Wilkinsburg, Pa., wins 
the first prize of $50 for hisdetter on the 
value of the International Correspond- 
ence School Course and their-textbooks, 
which he points out have a permanent 
value as “reference books or trouble 
shooters.’’ Mr. Roe’s prize-winning letter 
follows :— 

Contest Editor: 

The International Correspondence Schools - 
advertisement states that “You can’t beat 
those I. C. S.textbooks for good sound prac- 

_ tical knowledge.” I'll tell the world you can’t, 
: as.I was forced to leave public school and 
soon realized that to advance in any pro- 


(Continued on page 105) 


4100 in 
CASH PRIZES 


For the best letter of 170 
words or less answering 
the question— 


‘‘What advertisement in 
the ‘Money-Making Op- 
portunities’ Section inter- 
ests you most—and why?’’ 








we will pay on August 
10th the following— 


CASH PRIZES 
First Prize $50.00 
Second Prize 25.00 
Third Prize 10.00 


Fifteen Prizes 
of $1.00 Each 15.00 


First read every advertisement 
in the Money-Making Oppor- 
tunities Section on pages 104 to 
127. Pick out the one that in- 
terests you most and then write 
aletter—not exceeding 170 words 
—telling us why you find the 
advertisement you have selected 
the most interesting. 

Entries for the contest will 
close on August Ist. The prize 
winners and their letters will be 
published in the September issue 
of POPULAR SCIENCE MONTHLY. 


Address your letter to 
Contest Editor 


MONEY-MAKING OPPORTUNITIES 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York 
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Prize Winners in the 
May Contest 


(Continued from page 104) 


fession, a thorough knowledge of the funda- 
mental principles was essential. This led 
to an I. C. S. Electrical Engineering course, 
which also helped my grammar and spelling. 

The Westinghouse Electric Company is 
full of I. C. S. men in good positions, and I 
consider myself in this class, being at present 
Section Engineer in charge of Coils and In- 
sulation, Homewood Plant, formerly Repair 
Superintendent, Detroit Service Dept., also 
author of four books. 

The above built on the foundation laid 
from the fundamental facts given in I. C. S. 
textbooks, which are also excellent reference 
books, or trouble shooters, that can be used 
to overcome everyday problems. 

Yours truly, 
A. C. RoE 


HAT thegraduate ofa technical school 

has certain advantages over thecollege 
man who takes an A. B. course is forcibly 
brought out by William O’Neill, Jr., of 
Downers Grove, IIl., in his letter telling 
how Chicago Technical College started a 
friend of his on the road to success. Mr. 
O’Neill’s letter wins the second prize of 
$25. 

Dear Sir: 

The ‘‘tech”’ school graduate has one ad- 
vantage over the college man: he can cash 
in on his knowledge sooner. This fact was 
brought home to me by the following inter- 
esting occurrence. 

When our high school class graduated 
three years ago, most of us went to college 
to make our marks. But one lad couldn't 
make it. He went to work as timekeeper for 
a local contractor—and went to night school 
at Chicago Tech. 

The following spring his employer took 
him into partnership. 

Six months later—last fall—he left cold 
Chicago to be consulting engineer to a 
Florida land development company. 

This has shown me the value of a practical 
education. Yours truly, 

Wriit1aM O'NEILL, Jr. 


AY Lindholm of Everett, Washington, 
tells how his lack of opportunity for 


more than offset by taking a course with 
L. L. Cooke, Chief Engineer, Chicago 
Engineering Works. The third prize of 
$10 goes to Mr. Lindholm for this letter: 


Contest Editor: 

The ad that I shall never forget or repay 
in your Money Making Opportunities is the 
one of L. L. Cooke, Electrical Training at 
Home. 

When I enrolled, I did not know the first 
thing about electricity, as my education was 
cut short by having to go to work real young, 
but let me say there is no excuse for a man 
not knowing when opportunities were never 
greater, which the ads in your magazine 
point out. I am not only learning fast, only 
having taken 28 lessons, but I have invented 
an automatic switch which I have been able 
to build with my little studying each night, 
which I know will help the electrical world. 
I also have more ideas to put on the market. 

I am writing to one of your Fatent Attor- 
neys ads, where I found Cooke’s wonderful 
training, to obtain a patent for me. 

Yours respectfulty, 
Ray LinpHoLM 


Thousands of people write every year 
telling us how they have been helped to 
wi success, and all that success brings 


= 


(Continued on page 106) 





education through the public schools was . 





MONEY MAKING OPPORTUNITIES SECTION 


Less 


will make this 
contract with you: 


When you enroll for our home-training in Draft- 

ing, we agree to give you: 

1. Complete Drafting training, by the new Prac- 
tice-Method. 

2. Professional Drafting Outfit, as illustrated. 

3. We will help you get a good Drafting position 
at a substantial increase in pay. 

4, Or we'll refund every cent of your money. 





















The American School, a million dollar No- 
Profit Educational Institution now offers 
men a double service—training for a spe- 
cific job, then finding the job. For one 
small price, on terms of only $5 a month, 
you are now assured cf definite benefits, 
both in position and salary. 


Coupon brings complete 
details of this 
sensational offer! 


to prove youcan learnat home in spare time! 


We have invented a new, simplified way to teach Drafting—the first real improvement 
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in Drafting home-instruction in history. 
We want you to see it, try it—without one 
penny of cost or obligation. We want to 
show you how we get away from the copy- 
ing methods used in the past. See how we 
make you think, solve problems, do actual 
drafting room jobs from the first lessont 


Draftsmen WANTED! 


70,000 fine jobs advertised this year, many 
at $60 to $125 a week. Get ready to fill 
one. Get out of the rut. Make something 
of yourself. Pian your future in Drafting. 
Even if you have on'y common schooling, 
even if you know nothing of Drafting, we 
guarantee to make you a real Draftsman 
or to refund your money! Special surprise 
offer right now to the first 500 men who 
answer this ad—reduced price, easy terms, 
Coupon brings comp!ete information, 


A new, rapid, simplified way 
This new “Job-Method” gives you actual 
drafting-room jobs in a new one-step-at-a- 
time way. With pictures which you can un- 
derstand almost without reading the “les- 
sons.” And that is why American School- 
trained Draftsmen can qualify for a good 
job at big pay when they graduate, 






























Free to Students ; 
and Graduates: —<— AMERICAN 


CHOOL now oe73 
its students and graduates, without cost, the 
services of an efficient E-aployment Depart- 
ment which keeps in touch with the employ- 
ers of Draftsmen all over the United States. 
We have placed hundrcds of m:cn in good 
Drafting positions. We have made this train- 
ing so complete, so practical, so easy to mas- 
ter, that our students are bound to make 


good. And, so, because the demand for real Draftsmen continues to ex-@ 
ceed the supply and because this training actually prepares men for good 


Drafting positions, we back it with a Free 
employers, students, graduates. 





HIGHWAYS TO SUCCESS! 


The big money in Drafting goes to men who specialize 
in Machine Design, or Electrical Drafting, or Architec- 
tural Drafting, or Structural, or Automotive. It isn’t 
enough merely to know general Drafting practice. You 


must know how to calculate and design and plan original work. 
You need many Engineering subjects to fill the kind of a Drafting 
position that pays $60 to 
$125 a week. The Amer- 


COUPON 


Brings 3 Lessons Free 


Get them. Test your own ability 
to learn Drafting and get ready 
for a fine job and big pay. Cou- 
pon also brings surprise offer, and 
complete information about your 
opportunities for success in Draft- 
ing. MAIL IT TODAY? 


Chief Drafting Engineer 
S AMERICAN SCHOOL 


Dept. 
Drexel Ave. & 68th St., Chicaga 
Rush 3 Free Drafting Lessons, 
surprise offer, complete in- 
formation, money-bac 
—— etc., to prove 
can become a real Draftsman at 
home in spare time. 


ican School now in- 
cludes this special- 
ized trainingin its 
Drafting course. 


Professional 
Outfit Given 


Fine, imported in- 
struments help you 
learn Drafting easily 
and quickly. These 
standard quality, full 
size instruments, in- 
cluding board, table, 
triangles, T-square, 
ink,protractor,ete, 
ciyen without ex- 
tra charge to 
students, 






















Name.... 





Employment Service, free to 


Chief Drafting Engineer 


American School 


Strest Noi. ant 
Drexel Ave. and 58th St. § : 
Dept. DB-75Chicago, Ill. @ 
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Add Charm 


BEAUTIFUL as this trellis is, 
it is surprisingly easy to build and 
well within the ability of any 
man handy with woodworking 
tools. And the construction is 
sturdy enough to insure the trel- 
lis lasting for years. 


Ornamental _ trellis-work 
like the one illustrated, to- 

















This Ornamental Trellis Work Will 


House or Garden 


to Your 


gether with other designs for trel- 
lis-work, are available in the 
HomeWorkshop Blueprint No. 34. 


Architects often use well de- 
signed and carefully placed trel- 
lises to give an added attraction 
to poorly proportioned houses. 


Full working details and build- 
ing material for trellises such as 
pictured in this advertisement 

are contained in Blueprint No. 
34 which will be sent you by 
return mail on receipt of 25c. 


POPULAR SCIENCE 
MONTHLY 


250 Fourth Avenue 
New York, a 


MAIL TODAY 


SSSSESKCSSRSCESSESESESESSC ESSERE eeeee 
Iam enclosing 25c for which please 


:- send me Blueprint No. 9 of the 
~~ Arbor, Gate and Swing. 




















COPY THIS SKETCH 
and let me see what you can do with 
it. Cartoonists trained by this 
school are earning from $50.00 to 
$200.00 or more per week. The 
Landon Picture Chart Method of 
teaching makes original drawing 
easy tolearnat home in sparetime. 
tend sketch with 6c in stamps for 
full information and sample chart 
to test your ability. 

lease state age. 
THE LANDON SCHOOL 
1451 National Bldg. CLEVELAND, 0. 















(“STAMMERING | 


ls Guuse and Gire * 


You can be quickly cured if you stammer. Send 10 

cents, coin or stamps, for 288 page cloth bound book 

on Stammering and Stuttering. It tells how I cured 

myself after Stammering and Stuttering for 20 years. 
BENJAMIN N. BOGUE 

7531 Rogue Bidg., 1147 N. 111. St. Indianapolis 

















~on the 


\ Saxophone 
(CES; 
\j < t Become a musician so quickly as 
to astound everyone. Learn by 
playing real music—instead of 
tiresome ‘“‘exercises.’’ You'll soon 
become the most popular person in 
your “set.” 


New Easy Method 

is a revelation. Nothing else like it for 
thoroughness and rapidity. So simple 
that young and old find Re | to play 





th @ ing s No “trick 
LEARN TO PLAY music” — but actual notes, 
ANY INSTRUMENT [learned quickly right in your 
Piano Mandolin own home. 
Harmony and| _Demonstration Lesson 
(Tenor, offer this wonderful ‘musical 


Plectrum Sight Singing] opportunity. Send for them 


today before copies are ex- 


Flute —-_ hausted. You'll be astounded, 
Harp Saxophone j|thrilled, fascinated, at this 
cornet Voice and easy, rapid way to become a 
—. —_—— veritable master of your favor- 
Automatic Finger ite instrument. Instruments 
Control supplied when needed, cash or 

Piano Accordion 








credit. 
SES eae ee eae eeees 


U. S. SCHOOL OF MUSIC, 87 Brunswick Bidg., NEW YORK CITY 

Send me your amazing free book, ‘“‘Music Lessons in 
Your Own Home,” with introduction by Dr. Frank 
Crane; also Demonstration Lesson. This does not put 
me under any obligation. 








ll End Your 
FEARS in 48 


Hours 


Give me 5 days and I'll prove 
to you that I can give you 
real courage—courage that 
wins—courage that crushes 
all obstacles. I can give you 
Grit and Gumption enough 
to fight your weight in 
wildcats. 


By DAVID V. BUSH 
The Man Who Destroyed Fear 





David V. Bush 


Are you afraid of people? Are you afraid of your 


superiors? Are you afraid of Public Opinion? Give 
me 48 hours and I’ll prove I can banish all your fears 
—now and forever. 

Don’t be a cringing, crawling imitation of a man. 
Brace up...... Throw your shoulders back...... Stick 
your chest out! Show folks who you are. Show 
folks you’ve got a good opinion of yourself and they'll 
respect you and look up to you. 


Grit and Gumption Wins 


You must see this new book in which Dr. Bush give 
his secrets of real, he-man courage. It is called “Spunk.” 


—without a new surge of red-blooded courage. 


This book is declared to be the masterpiece of Dr. 
Bush, who has astounded throngs in America’s greatest 
cities and shown thousands the one way to health, 
prosperity and happiness. Write for this a | book 
today. Send only 50 cents in full payment. If you 
are not delighted, return the book within 5 days and 
your money will be instantly refunded. 


DAVID V. BUSH, Publisher 
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. Have you 

MORENO... ccc esesecs this Inst.?..... ptiweosugeny 


225 N. Michigan Blvd., Dept. K-957, Chicago, III. 








You can’t read it without a quickemmng of your pulse © 


Prize Winners in the ml 


May Contest 
(Continued from page 105) 


with it, through the opportunities pre: 
sented by advertisers in PopuLAR Science 
Monru_y. 

There are today just as big oppor. 
tunities for you as there were for the men 
who wrote the letters we have quoted, 
Just fill in now the coupons or write the 
advertisers in the Money Making Oppor. 
tunities Section who are ready to help 
you reach the top of the trade or profes. 
sion yeu have a natural bent for. 

Take the first step along the road to 
success by writing today to the adver. 
tisers whose offers interest you most, 
These advertisers have specialized in fit- 
ting men for success. Get your share of 
the good things in the world by taking 
advantage of the money making oppor- 
tunities in this section. 








Complete List of 
PRIZE WINNERS 
in the May Contest 


FIRST PRIZE $50 
A. C. Roe, Wilkinsburg, Pa. 
(International Correspondence 
Schools) 

SECOND PRIZE $25 
William O’Neill, Jr., 
Lowners Grove, Il. 

(Chicago Technical College) 
THIRD PRIZE $10 
Ray Lindholm, Everett, Washington 
(Chicago Engineering Works) 


PRIZE. WINNERS who receive 
$1.00 each for their letters: 
W. A. Ripley, St. Francis, Wis. 


(International Correspondence Schools) 


L. D. Hall, Huntsville, Ala. 
(The Rhodes Manufacturing Company) 


Mrs. M. A. Baker, Cooper, Texas 
(Miller) 


W. B. Calhoun, Rapid City, S. D. 
(Theo. Audel & Co.) 


. Homer Sherman, Strawn, Texas 
(Chief Draftsman Dobe) 


Mrs. May Huskin, Pecan Gap, Texas 
(Sweeney Automotive & Electrical School) 


W. R. Glaze, McCook, Nebr. 


A. D. Abrams, Wilmington, Del. 
(National Salesmen’s Training Assn.) 


Joseph H. Lear, Charleston, S. C. 
(Chicago Engineering Works) 
Jack L. Baker, Cooper, Texas 


(International Correspondence Schools) 


Mrs. L. E. Davis, Harrisonburg, Va. 
(La Salle Extension University) 


Kenneth McKenzie, Alba, Texas 
(Blueprints—Popular Science Monthly) 
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J. H. Cherrington, Gallipolis, Ohio 
(Clarence A. O’Brien) 


A. M. Crowell, Dartmouth, N. S. 
(Chicago Engineering Works) 


R. W. Carr, Parkersburg, W. Va. 
(International Correspondence Schools) 
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‘Do You MakeThese 
Mistakes in English? 


Did you hear from him yet? —_will be pleased to go. 


That’s between you and. Everyone stood up in theirplaces. 
~ Who was it sent to? | have three sister-in-laws. 


Free—New Bookon English 


No one willingly makes mistakes in English. But such mistakes do un- 
told harm, for poor English makes others judge us unfairly as uneduca- 
ted and lacking in culture. Remove the handicap that poor English may 
be causing you. Sherwin Cody’s remarkable new method automatic” 
ally gives you masterly command of English in only 15 minutes a day. 
Increases power of expression, enlarges vocabulary, improves spell- 
ing, grammar, diction. No rules to memorize, No drudgery. Like a 
game. Over 40,000 already helped. Free book explains everything. 
Write for it today. 

Sherwin Cody School of English, Dept. 187 Rochester, N. ¥. 


owen OF 


BE A PLUMBER 
and HEATING EXPERT 


Here’s the opportunity of a lifetime for men who 
want to learn a real trade. Thousands of trained 
plumbers making from $75 to $150 a week. A 
ew short weeks in our shops will fit you for any 
“pranch in the plumbing field. Here you learn 
2ad wiping, building and construction work, 
‘jobbing, estimating, blue prints and specifica- 
ions. No books, all actual, practical work under 
the supervision of master plumbers. Plumbers’ 
opportunities are everywhere, in the cities, small 
towns and the country. 

Send for our FREE booklet on how you can earn 
your expenses while learning in the worlds largest 

plumbin7 school. 


ILLINOIS PLUMBING WORKS SCHOOL 


512-514 N. LA SALLE ST. DEPT. 4 
CHICAGO, ILLINOIS 


This Year: ~ 9. 
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Thrilling, foaming speed with. the 
Super Elto outboard motor! Instantly 
attached to any rowboat. Easily port- 
Mam, able. World famous for easy starting. 
wan) Multiplies the pleasures of fishing, 
H racing, vacationing. Write today for 
new catalog —beau- Th 
| tifully illustrated — e 
F intensely interesting. Super 
|, Elto Outboard Motor Co. 
¥ le Evinrude, Pres. 

Dept.W, Mnirs. Home Bldg. 
E Milwaukee, Wis. 
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! al N NS eui «=: Fountain-Pen-Typewriter. 
HUTS AS (ANA Quick, Valuable, Readable Writer. 

i Great Indexer, Check Writer and 

; " beller, W't, 1 oz. 

! Complete with Ink and Pocket 

i Case, $10.00, 

i (U. S. Pat. 1,571,656. Co.) 

; Booklet 


H.E.W.’S Specials, Audubon, Pa. 














, R 15 A DAY EASILY. Amazing 
new. invention doubles life of tires. With it new tires give 22 
miles. Tires ready to rown away give 5,000 more miles. Cuts 
tire, bills in half. Costs little, sells on sight. Full or spare time. 
ry territory. No experience or capital required. Free Sample. 
237 Unusual Products Co., New Rochelle, N. Y. 


Forest Rangers 


Men wanting Forest Ranger, Railway 
Mail Clerk, Special Agent, and other gov- 
ernment positions, $1500 to $2600 a year. 
Write for free particulars and list of positions. 


MOKANE, Dept. 218, Denver, Colo. 


The Real Estate Educator 


This book gives a most comprehensive yet most con- 
cise arrangement of useful facts about buying, selling, 
leasing and sub-letting of Real Estate, contracting, for 
erection or repairs, mortgaging, transferring, insuring, 
etc. Cloth, 256 pages. Price $2.00, postpaid. PoPULAR 
SCIENCE MONTHLY, 250 Fourth Avenue, New York City 
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The Magic Eye That Sees 
across the Ocean 


(Continued from page 19) 


shadows of varying intensities. 
Right here an amazing thing happens. 
Every time the light flashes through, the 
little window, the sensitive coating on the 
walls of the bulb sends forth a bombard- 
ment of little particles of matter known as 
electrons. Immediately these electrons 
form a path of escape for the electricity 
dammed up in the connecting wires under 
pressure from the battery. As the elec- 
trons jump across to the metallic element 
at the center of the bulb, a circuit is com- 
pleted, and electric current flows. This 
current, “stepped up” by amplifiers, op- 
erates the sending instrument. 


HUS, for every patch of light on the 

picture we have an electrical impulse, 
varying in intensity according to the 
intensity of the light. These are the 
impulses that are carried by radio or 
wires across thousands of miles. 

Various methods have been employed 
to pick up these impulses at the receiving 
end and translate them back into pic- 
tures, although the function of the photo- 
electric cell is virtually the same in every 
case. In one method, for example, the 
impulses are made to actuate a pen which 
draws parallel lines of dots and dashes 
corresponding to the shadows in the orig- 
inal picture. In another, a beam of light 
varying in intensity according to vari- 
ations in the electric current moves in 
parallel lines across a photographic film. 

While the successful transmission of 
pictures is a comparatively recent achieve- 
ment, the photo-electric cell is not new. 

Its history dates back to 1817, when 
J. J. Berzelius discovered the element 
selenium. In its normal state, selenium is 
a poor conductor of electricity, but under 
a beam of light it instantly becomes a 
good conductor.. Thus the first photo- 
electric cell wasa selenium cell translating 
light variations ‘into electric variations. 


EARS ago Alexander Graham Bell, 
the inventor of the telephone, struck 
by this property of selenium, made use 
of it in an instrument for transmitting 
spoken words to a distance by means of a 
beam of light. This instrument he called 
the photophone, and later the radiophone. 
In more recent years the selenium cell has 
been employed in the invention of talking 
movies, notably by Dr. Lee De Forest. 
For the transmission of pictures, sele- 
nium now has been replaced by the so- 
called alkali metal photo-electric cell 
already described, because selenium, 
while highly sensitive to light, was found 
to be too slow for picture transmission. 
This matter of speed has become an all- 
important factor with engineers in per- 
fecting a system of television. Thus far 
the best speed attained in transmitting a 
photograph by wire is about four minutes. 
On the average, it takes about twenty 
minutes to send a photograph by radio. 
Yet to produce an action picture that 
will appear lifelike requires the speed 
of a motion picture film—sixteen photo- 
graphs a second. 
It’s a long gap between the two. Still, 
inventors today say they are bridging it. 








Harlan 
Tarbell 

Master of Megic 

who has mysti- 


@2 well as laymen 
with his marvelous 
magic. 





Astonish 
Your 
Friends— 


Gain that magnetic popularity that 
makes you the center of any crowd. 
Business and social success is assured 
the man who can perform mystifying 
tricks. You can earn big money either 
on the side or as a professional, as 
well as being the most popular per- 
son in your crowd. Why envy others’ 
skill? You can learn Magic yourself, 
quick and easy. 


Earn Up to 
$1000 a Month 


Even slight-of-hand, generally sup 


to re- 
quire long practice, is N 


OW made simple to 
learn. For Dr. Harlan Tarbell, one of the 
really Great Magicians, has finally opened up 
the secrets of his profession in a completely 
illustrated course offered at a merely nominal 
cost. rou the wonderful Tarbell System 
ou will be able to mystify and entertain your 
riends with — tricks Taught in your v 
first lesson. After that Dr. Harlan Tarbell 
takes you through the entire maze of slight- 
of-hand, card tricks and elaborate stage diver- 
tisements. The cpparentiy superhuman doings 
of the accompli magician becomes as 
simple as ABC when you just know how. 


Mail Congas 
Special Offer g 


There is a tremendous demand_ for magic 
entertainment. Clubs, Lodges, Charity and 
Social affairs—all will pay! _~ fees to the 
man who knows Magic. . Harlan Tarbell 
really gets as high as $250 for a half hour’s 
work right now. portunity everywhere to 
make money aside from your regular occupa- 
tion. Salesmen find it a tremendous asset. 
Find out all about this unprecedented oppor- 
tunity to learn Magic. The coupon brings full 
details without any obligation. Mail it TODAY. 


Tarbell System, Inc. 


1926 Sunnyside Ave., Studio B-136, Chicago 














Tarbell System, Inc. 
1926 Sunnyside Ave., Studio B-136, Chicago 


Tell me all about Dr. Tarbell’s new and simple 
system by which I can learn the of 
MAGIC. No obligation on my part. 


Name.. 





Aduvess -.......- 


AAG Biiaccsinnamene 
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“They’ ve tripled aie 
salary, dear” 


ou, Tom, it was a lucky day 
of us when you sent in that 


“FT TELL 
for bo 


_ 1. C.S. coupon. You'd never be where you 


are to-day if you hadn’t decided to study 
in spare time just when you did.” 


Spare-time study with the I. C. S..is winning pro- 
motions for thousands of noe By and bringing con Fate 
to thousands of homes all over the world. In offices, 
shops, stores, mines, mills and on railroads, I. C. S. 
trained men are stepping up to big jobs, over the 
heads of older men, past those whose only qualifica- 
tion is long service. There is a job ahead of YOU. 
Some man is going to be picked for it. The boss 
can’t take chances. He is going to choose a trained 
man with sound, practical knowledge of the work. 

Get busy. right now and put yourself in line for 
that promotion. You can do it in spare time in your 
own e through the International Correspondence 
Schools, just as thousands of other men and women 
have done. 


The first step they took was to mark and mail 
this coupon. Make your start the same way—and 
make it right now. 


Mail the coupon today 
for Free Booklet 
“INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box .7697-D, Scranton, Penna. 
Oldest and largest correspondence schoools in the world 


Without cost, please tell me how I can qualify for the 

position or in the subject before which.I have marked an X: 
BUSINESS TRAINING COURSES 

Business Management Salesmanship 
Industrial Management Advertising 
Personnel Organization CLiBetter Letters 
Traffic Management Show Card Lettering 
Business Law Stenography and Typing 
Banking and Banking Law CiBusiness English 
Accountancy (including C.P.A,)L) Civil Service 
Nicholson Cost Accounting Railway Mail Clerk 
Bookkeeping Common School Subjects 
Private Secreta High School Subjects 
Spanish French Illustrating 


TECHNICAL AND INDUSTRIAL COURSES 
_ Darehitect 





Electrical Engineering 
Electric Lighting 
Mechanica] Engineer 
Mechanical Draftsman 
Machine Shop Practice 
Railroad Positions 


Architects’ Blueprints 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 











Gas Engine Operating Chemistry Pharmacy 
Civil Engineer Automobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy p Mining Agriculture and Poultry 
Steam Engineering [) Radio Mathematics s 
INI sZt sans chseseiinkenenenedbdinistnscscocdconvessnetessseoctecevereseossoss ces 
Street 6-26-25 
DI OOS wsvic-acticnrecosecoccoscsessyeocccsescvcncccvevcovvcegecesogs cosgnepessresoocess 
CPILY.........cccerecoccesscccerecsceceesess + SEBO. cocresscscssenssscosnsvessenosecoses 
Qecupartion.........0.....000--ssccecreeeeess veces 





It you reside in Canada, send this coupon to the Interna- 
twnal Correspondence Schools Canadian Limited, Montreal 








LEAR ! 
- At Home-its Easy 


Just think—-$50 to over $250 a week a my to good 


cartoonists for work that’s fun! And YOU can easi- 
ly learn cartooning at home—no matter if you’ve 
never touched a drawing pencil. Write for - poe g 
FREE Book describing our easy simplified method. 
Also details of special Outfit Offer! Send postcard 
today to Washington School of Cartooning, 
Room 247-D, 1113--15th Street, N. W., Washington, D. C. 


July, 1926 








Millions Are Committing Slow Suicide 


(Continued from page 11) 


in combination, are known to have caused 
death at Belleviie, and no doubt else- 
where. In many doubtful instances they 
are presumed to have had part in causing 
death. And in instances almost innu- 
merable they are presumed to have con- 
tributed illness. The fact is that the 
symptoms arising from use of these sub- 
stances in combination and in alcohol are 
so varied and so new in kind that nothing 
short of an autopsy by an expert tells the 
tale. 

In other words, if we drink hooch, our 
bodies are likely to deceive us and our 
doctors as well. 

But dead men tell no lies. 

So I went to a man who knows more 
about dead drinkers, I am told, than 
anyone else in America. 


LEXANDER O. GETTLER is the 
toxicologist in charge of the Medical 
Examiner’s Office in New York City. He 
is an authority on poisons and often called 
on to testify throughout the East. He 
is also associate professor of chemistry in 
New York University and is in charge of 
the chemical analyses made in Bellevue 
and Allied Hospitals. 

He estimated, though the count has not 
carefully been made and in the confused 
state of diagnosis could not at best be 
considered final, that during 1925 there 
were 500 deaths—almost ten every week 
—directly or indirectly due to hooch, in 
Bellevue. Many of these, he said, oc- 
curred in the medical wards. And in 
addition, he stated, there have been hun- 
dreds of cases showing the cumulative as 
well as immediate effects of drink, includ- 


ing not a few showing signs of metal | 


poisoning presumably caused by contact 
of alcohol and its current compounds with 
metals such as tin and lead. 


“ DROHIBITION has brought about 

conditions that amount to an en- 
tirely new problem,” he told me. “In 
many instances it is impossible, short of 
a chemical and microscopic examination 
of brains and other organs, to say spe- 
cifically that death came from this or that 


poisonous substance taken internally in 


drink. We can’t explain niost of our 
alcoholic deaths without autopsies. Most 
of them do not show conclusive signs of 
one poisonous substance or another. 
Death usually results from congestion, or, 
to put it in popular language, from the 
failure of one or more organs to function. 
The effect may have been immediate. It 
may not. 

** And so far as we know there has been 
no scientific analysis anywhere in the 
United States of the physiological effects 
of hooch in its variety of forms. Re- 
cently, however, federal authorities have 
become interested, have sent representa- 
tives here, and we have been encouraged 
to undertake systematic analyses with a 
view to testing out theories we have. 

“Our main theory is that there is resi- 
due from denaturants that the Govern- 
ment requires manufacturers to put in 
industrial alcohol to make it undrinkable. 

“This, though, is only one phase of 


the problem as we see it from our office, 

“There are two major classifications 
of modern whiskey. One kind is that 
made from industrial alcohol duly cooked 


and doctored with caramel and bead oils | 


such as creosote and glycerine, along with 
perhaps some rye extract or Scotch ex- 
tract or whatever else it needs, even a 
little real whiskey. The other kind is the 
moonshine stuff which contains free acids 
and aldehydes and differs in other ways 
from the synthetic liquors. 

“Formerly, of course, all whiskey, ex- 
cept the ‘third rail’ variety, was aged in 
charred barrels, with the result that 
various substances which are not desired 
combine with one another in what we call 
esterification. Not much is known about 
the esters except that they are less poison- 


ous than the substances from which they |: 


are formed, and that they have a smooth 
taste. In freshly made whiskey there is, 
of course, no opportunity for poisonous 
substances to neutralize one another. 


* UR theory is that poisonous sub- 
stances, like those taken internally 
day after day by habitual drinkers of 
modern booze, keep on gradually affecting 
the various organs and nerve centers until 
they are reflected in illness of one kind or 
another and finally produce death.” 
Another Bellevue official, an ardent 
“dry,” by the way, and a student of al- 
coholic and mental cases, added: 
“Tn New York State the Hospital Com- 
mission reports that insanity from. use of 
alcohol has trebled in five years. I doubt 


the accuracy of these figures, because the |’ 


symptoms from use of the stuff. drunk 


these days are different. A better check, |'' 


and still not a conclusive one, is that of 
the Metropolitan Life Insurance Com- 
pany. 


though the death rate in general was 
slightly lower in 1925 than in 1924, there 
was an increase in the rate for influenza 


and pneumonia, which is frequently ag- |: 


gravated by alcohol; a marked increase in 


diabetes and cirrhosis of the liver; and, | 


as between 1920 and.1925, an increase of 
nearly five hundred percent in the deaths 
reported—how accurately no one knows 
—from alcoholism.” 


A A fact, no one really can say past 
all question what the new hooch, the 
new chemistry, the new chemical warfare 
on our bodies, is doing to us altogether. 

But this we know: 

Nothing whatever that we take into 
our bodies—not even the air we breathe— 
is without its effect; that there is not one 
chance in ninety of prohibition hooch 
being up to the brag; not one sound argu- 
ment—except slow suicide-—for its use. 





Ir may interest you to know that when 
one of our pupils suffered a breakdown 
and was ordered to bed for two months, 
our faculty advisers and editorial staff 
jointly decided that a subscription to a 
good magazine would mean much to him. 
So Popu.tar Science Monruyy was at 
once sélected.—H. A. W., St. Paul, Minn. 


Reporting for seventeen million i 
industrial policy holders, it says that-|' 
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TRADE-MARKS 
COPYRIGHTS 


OUR OFFER: 


Your first step 
ZY Before disclosing an invention the inventor 
should write for our blank form ““RECORD 
OF INVENTION.” This should be signed, 
witnessed and returned to us together with 
model or sketch and description of the in- 
vention for INSPECTION and INSTRUC- 
TIONS. 
NO CHARGE FOR THE ABOVE INFORMATION 


Our Four Books Mailed 


Free to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark 
Protection. Information regarding Trade- 
Marks and unfair competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Coun- 
tries, and secure Foreign Patents in shortest 
time and at lowest cost. 


\ Progress of Invention 


Description of World’s Most Pressing Problems by 
Leading Scientists and Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to secure protection, save correspondence 
and obtain early filing date in Patent Office. To secure 
special preparation of your case send $25.00 on account 
with model or sketch and description of your invention. 









Private Office, Victor J. Evans, with view of Patent Office Through Window 





Highest References Prompt Attention Reasonable Terms 


VICTOR J. EVANS & CO., Patent Attorneys 


Main Offices: 760-9th St., N. W., Washington, D. C. 
FREE Gentlemen: Please send me FREE OF CHARGE your 


books as described above. 


COUPON | Name 
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Pittsburgh, Pa., Office 
Suite 514 Empire Bldg. 
































San Francisco, Cal., Office 
Suite 1010 Hobart Bldg. 



























116 MONEY MAKING OPPORTUNITIES SECTION 


Just Use This 


New Invention 





Ml Guarantee 
ToKeepYouin 
Razor Blades flit 


HINK of it! 365 keen, cool shaves a 

year from the same blade. That’s what 

KRISS-KROSS is doing for American shav- 
ers everywhere! 


This amazing invention marks such a radical advance 
in shaving comfort and economy that it deserves to be 
called much more than a stropper. Rather it is a blade 
rejuyenator. Makes hundreds of keen, quick shaves 
blossom where only one grew before. 

KRISS-KROSS strops your blade (any make) on the 
diagonal just like a master barber. Pressure decreases 
automatically. Nickel jig flies up to notify you when 
your blade is ready, with the keenest cutting edge that 
steel can take. 

And now for my smashing offer. For 30 days only, to 
introduce KRISS-KROSS stropper, I will give you an 
amazing new kind of razor free. 
Really three razors in one. 
Can made straight or T- 
shape in a jiffy. Comes with 5 
special blades. 





AGENTS! 
Make big money as 
a KRISS - KROSS 
representative. $75 


—$200 a week. J.C 
KROSS super-stropper. 
any one goes back on you I'll feetoge mate ene 
recundition or replace them earned $66 in one 
free! This sweeping written day. We show you 
guarantee solves your blade | }5): y 
problem for all time. I mean Spare-time work- 
every word when I say “I'll ers, office and factory 
keep you in Razor Blades for men make $5—$10 
Get Details of Freeotter =e 8 Oy, iat 
This astonishing offer is | sowing KRISS - 


of amasing “RISS ROSS 
on ng - ) 

inventions today. They are a as 
never sold in stores—and are 
even more remarkable than I 
can tell you in this short space. Clip the coupon today. 
No obligation. 


RHODES’ KRISS-KROSS STROPPER 
RHODES MFG. CO. 
1418 Pendleton Ave. St. Louis, Mo. 


SSSCCCSSSETESeeeeesaeeesS SEGeeeeesseesace 
Rhodes Mfg. Co. 
Dept. H-240, 1418 Pendleton Ave. 
St. Louis, Missouri 


Please send me without obligation, details of KRISS- 
KROSS stropper and FREE razor offer. 


renewing 














EE Se ee ee es ee 


aR are” SS Re ce ee 
¢{ ) Check here if interested in becoming repr ative. 








Old Patent Models at 25c Each! 
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(Continyed from page 25) 


work of some stonecutter inspired with 
the idea of “putting more life into grave- 
yards.” In place of the usual epitaph, the 
inventor had inserted in the stone a circu- 
lar glass case, enclosing a lifelike picture 
of the deceased. 

Almost as odd was a model violin which 
bore the date of 1857. It was easy to 
imagine that its creator, one William 
Randle, had been troubled in his fiddling 
with broken strings, for to the tailpiece 
of the violin he fastened four spiral 
springs to which he attached the strings! 

All the while, as Sam lifted the models 
down from the shelves, he proudly dem- 
onstrated each in turn. “See, here’s the 
idea,” he would say, turning a wheel or 
pushing a lever to make the thing go. At 
last, however, he came to one labeled 
“Converting Motion Machine,” a tangled 
array of brass wheels and rods. 


“*T*HIS one here has me licked,” he 

said finally. “‘ Your guess is as good 
as mine. The fellow who made that must 
have spent his life at it.” 

An equally complicated machine of 
wheels and cogs was labeled “Fog Alarm.” 
The secret of just why the fog should 
make it run was another one of the mys- 
teries that lay buried in Cohen’s cellar. 

“We had a lot more of this brass stuff,” 
said young Cohen, “but we scrapped it 
all for what we could get out of it. We 
paid anywhere from half a dollar to five 
dollars apiece for these models; tliat Edi- 
son invention you saw out on the car cost 
us one dollar and ten cents. We figured we 
could find people who’d want the models; 
for they say, you know, that the whole 
world passes through Orchard street at 
some time or other. But the only ones 
who have bought them have been a few 
mechanics who.could use the parts, and 
a few curiosity hunters. You’d think 
people would want old inventions, but 
who does?” 

Who does? In other dark holes beneath 
the East Side pavement I subsequently 
found other piles representing more hun- 
dreds of ideas. What will become of 
them? Will they, too, finally end in the 
junk yard? And will a similar fate over- 
take thousands more of the models stored 
in the warehouse in Baltimore? Of these, 
I learned, about 500 have been sold, most 
of them to relatives of the inventors or 
to friends who have a personal interest in 
them. 


HE other day, for example, a young 

man who visited the warehouse in- 
quired for a cert in model, giving the 
number of the patent. 

*“How about twenty dollars? Would 
that be the right figure?” he. asked hesi- 
tatingly, when a salesman brought him 
the model. The salesman agreed. 

Eagerly the purchaser paid his money 
and tucked the device under his arm. 

“Now that it’s mine,” he said jubi- 
lantly, “I don’t mind saying that I 
wouldn’t sell it for a thousand dollars. It 
was made by my grandfather when I was 
a boy, and we’ve always wanted to get 
it back in the family.” 

The invention was a nondescript device 


for lifting water, which had gone the way 
of many patents and had never been ap- 
plied. As a machine it was unimportant, 
but as a family treasure it had senti. 
mental value. 

The Baltimore owners of the models, 
J. S. Lee and Bernard Shapiro, have 
adopted a systematic method of searching 
out and interesting relatives of the inven-. 
tors by mail. For instance, they have 
corresponded with the Westinghouse fam- 
ily in Pittsburgh concerning a switching 
apparatus for telephones patented by 
George Westinghouse in 1881—a device 
for enabling “central”? to connect any 
subscriber with any other line in the 
exchange. 

There are, then, some who value old 
inventions, although obviously such a 
market is extremely limited; and so, in 
this strange morgue, the vast heap of 
models lies virtually unwanted and un- 
claimed. 

What if the inventors themselves could 
live again to visit the graveyards of their 
handiwork—the pushcarts of Orchard 
street or the warehouse in Baltimore? 
Would they call us an ungrateful gen- 
eration? 

I am inclined to believe that some of 
them—at least those who made real con- 
tributions, however small, to the sum of 
inventive science—would simply smile at 
the little joke which the fates have played. 
For after all, the battered and dusty pat- 
ent models which Uncle Sam has swept 
out-of-doors were merely the first expres- 
sions of ideas. The ideas themselves live 
on, giving birth to other and better ones 
that we can put to use. 

Who knows but that from the clutter 
in Sam Cohen’s cellar may sprout an in- 
vention worth far more than all the 
“junk” that lies there? Stranger things 
have happened. 


Millions of Invisible Stars 
ILLIONS of small stars frisk about 


on the outskirts of the universe, 
according to astronomers. The famous 
spiral known as the Great Nebula of An- 
dromeda, which seems no larger than the 
full moon and very faint, is made up of 
such stars, 

Through a small telescope the spiral 
looks as if it were surrounded by a cloud. 
On examination with a great reflecting 
telescope, however, a vast number of 
faint stars are seen on the outer edges of 
the spiral. These are 100,000 to 1,000,000 
times dimmer than the naked eye stars, 
and so far away from the Earth that it 
takes one of their twinkles a million years 
to reach us. 


HE prize winners in the first of 

our remarkable series of ‘‘What’s 
Wrong”’ contests, which started last 
March, will be announced in the next 
issue of POPULAR SCIENCE MONTHLY. 
As in the contest this month (see page 
12), $1,000 in sixty-three Cash Prizes 
will be awarded those who submitted 
the best lists of mistakes in the John- 
and-Mary picture. Look for the first 
list of winners in the August issue, on 
the news stands July 10. 
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Around the World in a Yawl 


(Continued from page 23) 


among the clouds. That evening I landed 
at Taiohai in the Marquesas, my first 
to So 

' iitstan between the islands, Captain 
Pidgeon insisted he had no adventures. 
But casually he mentioned being pursued 
by a shark. 

“Qne day near the Island of Uapu,” he 
said, “there was a calm, and I went swim- 
ming. After a while I noticed a commo- 
tion in the water. As I climbed back on 
the boat, the jaws of a shark grazed past 
my leg.” 


dee leaving Cape Town, South 
Africa, he had his only serious mis- 
hap. “I was clinging close to the shore,” 
he explained, “and it was bad weather. 
For two days and nights I hadn’t slept. 
I set a course that should have taken me 
clear of everything, then I went below, to 
sleep. 

“Suddenly I was awakened by a dull 
thud. I had struck something. The boat 
bumped again and keeled. Through a 
porthole I saw a white streak. It was 
shore. The boat kept washing further up, 
tilted over on one side. I crawled into my 
bunk and slept until dawn. 

“In the morning I walked inland until 
I found a Dutch farmhouse. The people 
there helped me, and in three days I was 
ready to put to sea again.” 

Skirting the northern end of South 
America, the Islander had another close 
call. 

“T was awakened at midnight,” Cap- 
tain Pidgeon narrated, “by a bumping 
sound. I stuck my head out of the cabin 
and there to the leeward was a huge black 
mass. 


ws peer by for a line!’ someone 

called out of the blackness, and I 
was hit on the head witha rope. A British 
tank steamer had seen my light bobbing 
around, and, thinking it a boat in dis- 
tress, had come to help me. 

“*Get out of here!’ I yelled. ‘I don’t 
need help. You'll wreck me!’ A huge 
wave nearly tossed me on the deck of the 
steamer, but another washed the Islander 
away. As she fell back, the side of the 
steamer struck her bowsprit off and the 
port mizzen shrouds were washed away. 

“There I was in a heavy sea, disabled. 
I lashed the tiller and rigged the jib so I 
could handle her. At daylight I managed 
to make repairs enough to get me to 
Port-of-Spain.” 

Curiosity still demanded details of how 
he managed. How about food? 

“T carried mostly dried food, beans, 
peas, rice and wheat,” he told me. “I 
drank only water. I carried one hundred 
gallons of it. On the islands I got sweet 
potatoes, bread fruit, yams, and mangoes. 

“Danger? There wasn’t much. Of 
course the danger of going alone like I did 
is losing your footing on a slippery deck 
and falling overboard. The boat would go 
sailing off, and you couldn’t catch it. 

“But I never slipped.” | 

Where to next? Captain Pidgeon him- 
self doesn’t know, But should he take a 
notion to see any spot in the ‘world, for 
that place will he set sail. 
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drafting and _ specification 
offices where a large: staff 
of experienced experts is in 
My constant employ. All 
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are prepared under my per- 
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Protect Your Ideas 
Take the First Step Today 


If you have a useful, practical, novel idea for any new article or ———=—=—__ 
for an improvement on an old one, you should communicate with a 
a competent Registered Patent Attorney AT ONCE. Every year 

thousands of applications for patents are filed in the U. 8. Patent 
Office. Frequently two or more applications are made for the same 
or substantially the same idea (even though the inventors may live 
in different sections of the country and be entirely unknown to one 
another). In such a case, the burden of proof rests upon the last 
application filed. Delays of even a few days in filing the application 
sometimes mean the loss of a patent. So lose no time. Get in touch 
with me at once by mailing the coupon below. 


Strict Secrecy Pre- Prompt—Careful 
served—Write Me in Efficient Service —= 
Confidence This large, experienced organization devotes 


its entire time and attention to patent and 


Saka P trademark cases. Our offices are directly 
All communications, sketches, drawings, across the street from the U. S. Patent 


etc., are held in strictest confidence in _— Office. We understand the technicalities of 
strong, steel, fireproof files, which are patent law. We know the rules and re- 
accessible only to authorized members of quirements of the Patent Office. We can 
my staff. Feel free to write me fully and proceed in the quickest, safest and best 
frankly. Your case will have my personal ways in preparing an application for a patent 


A - covering your idea. Our success has been 
attention. It is probable that I can help uit on the strength of careful, efficient, 
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you. Highest references. But FIRST— satisfactory service to inventors and trade- 
clip the coupon and get my free book. mark owners located in every state in the 
Do THAT right now. Union. 


No Charge for Information 
on How to Proceed 


The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with ‘it I will also send you my “Record of Invention” 
form, on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you the 
booklet, and the ‘Record of Invention” 


form, together with detailed information on be his 
how to proceed and the costs involved. Do ail t on 


this NOW. yy to lose a — = Seaeaeesecssssanens ——saeean em 
The coupon will bring you complete infor- 
mation entirely without charge or obligation. Clarence A. O’Brien . 
Registered Patent Attorney : 
8899 Security Savings & Com. B H 
Clarence A. O’Brien Washington, D.Gre ne 
Please send me your free book, ‘How to Obtain 
Registered Patent Attorney a Patent,” and your “Record of Invention” form 


without any cost or obligation on my part. 
Member of Bar of: Supreme Court of the é 
United States; Court of Appeals, District of INGIIO® «65. 0's sic os «'s 2:0 siguers ov. ach whale Roe ace 
Columbia; Supreme Court, District of 
Columbia; United States Court of Claims. 





Practice confined exclusively to Patents, = § = - +s s ster tet cece cece cece ccc cccccrceceecs 
Trademarks, and Copyrights (Important: Print or Write name clearly) 
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_ When to Do Odd Jobs 





How to 








Average 
SOO aWEEK 


And Often Clean Up $90. 
in One Day, Extra! 


HE: at the head of this business, I 
watch Fyr-Fyter men sell millions 
of dollars worth of Fyr-Fyters a year. 
I see men start on spare time... 
and make $4000 to $10,000 a year... 
and I am convinced that any average 
man who comes to us. wanting to make 
$90 a week can do it! Don’t think I’m 
exaggerating—we’ve got plenty of men 
making a lot moré—plenty of men 
making $500, $600 and $1000 a month. 
This is the surest way I know to make 
$90 a week and more. Let me 

tell you how to start. Let me 
send you the proof. 


READ This 
FREE BOOK 


America’s fire loss is enor- 
mous — $550,000,000 and 
17,000 lives every year—and 
the field for fire-fighting 
equipment is boundless. See 
how you can average $90 a week selling the amazing 
new, low-priced Fyr-Fyters to homes, garages, 
stores, farms, churches, étc., and countless new 
buildings. On top of this, big office buildings, 
factories, schools, hospitals, etc., buy fire fighting 
equipment as a matter of course. These big, easy 
sales often pay you $90 at one time! 

Look at these records: W. E. Seal, Ohio, made 
$100 in six hours. Hickey, Ont., made $148 in one 
day. Viles, Wisc., recently made a $1700 sale. 
Baker, Oregon, 68 years old, who can work only 

y, often makes $25 to $30 a day, etc. 


The Road to $10,000 a Year 


We start you—tell you how to sell, full time or 
part time. We give you a 90-page sales manual. 
It covers every point. We make you a fire pre- 
vention ex » capable of earning $5009 to $15,000 
a year. e give you the most complete line of 





aaa fire extinguishers in the world—approvéd’ 
'y 


the Underwriters’ Laboratories. Every building 
from the largest to the smallest is a prospect. 

Send for this book—‘‘Building a Pérmanent 
Income.” See how easy it is to start.’ See how 
easy it is to sell nationally advertised Fyr-Fyters. 
Everybody wants fire protection! 

Send for this book—see how to make $5000 to 
$15,000 a year. 


R. C. Iddings, Pres., 


THE FYR-FYTER CO. 


1173 Fyr-Fyter Bldg., Dayton, Ohio 


eee s SSSSSRSSSREEESESeeeeeeeeeeeeeseeE 
The Fyr-Fyter Company, ~ . 
1173 Fyr-Fyter Bldg., Dayton, Ohio 


Without obligation, send me full particulars, 
and a copy of “Building a Permanent Income,” 
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(Continued from page 37) 


it. This is wasted effort. Get the cor- 
rect material and put it on quickly. You 
need only a pot of homemade flour paste 
and a few tools for the job. 

Flush out the hot water tank to remove 
rusty sediment that damages and may 
stop flow in small outlet fixtures. It is not 
enough to open bottom faucet, since 
vacuum will keep the tank from draining 
completely. Open top faucet or unscrew 
top plug. 

Clean roof gutters and leader traps of 
leaves and rubbish. Sometimes a bird’s 
nest chokes a leader, with expensive con- 
sequences. Rubbish left to freeze in the 
gutters makes endless trouble. 

This is also the time to glaze broken 
windows. Where the old putty is hard, 

he amateur spends an hour or two dig- 
ging it out. The expert does not attack 
the putty, but cuts a thin shaving of wood 
beside it with a sharp knife. Better 
measure size of new glass after taking out 
old one, so as to insure correct fit. 


OVEMBER. Take off screens and 
screen doors. Even a copper screen 
should not be left in place, for the weight 
of snow will cause it to sag. Rake and 
remove, or burn, leaves around house. 
They may be turned into compost for the 
garden. If used to bank foundation or 
shrubbery, cover with earth. See that 
outside drains around house are not 
choked with leaves or other rubbish. 
When starting steam plant, you may 
need to clean water glass. It can be done 
easily without removal and risk of break- 
ing glass. Have ready a_ wire-handled 
earthenware cup or jar filled with a half 
pint of-water and about a teaspoonful of 
muriatic acid. Get up five pounds steam 
pressure. Close both wheel valves on 
glass. Open petcock below glass and im- 
merse it in acid mixture. Then alter- 
nately open and close upper wheel valve. 
The down-rushing steam condenses, 
makes a vacuum, so. that the liquid is 
drawn into the glass and speedily cleans 
it. When done, close petcock and open 
wheel valves as they were before. 


ECEMBER. . Turn off water from 
outdoor fixtures likely to freeze, or 
protect them-with heavy insulation. of 
felt, cloth, paper, sawdust, and the like. 
It is well to have a water-tight box cover- 
ing insulation. Remedy last year’s trouble 


‘of no access to outbuildings because doors 


would not open against frost-heaved 
ground. Probably the garage can stand 
a little more cold-proofing. Double win- 
dows will help it a lot, so also will sealing 
all chinks with felt or just rags. I keep 
a thermometer, readable from outside, 
hanging between the double windows of 
my garage, and know thereby when it 
is advisable to increase steam heat or add 
alcohol to the car radiator. 

If leaks develop in the heating system, 
whether in furnace, iron pipes or radia- 
tors, you can repair them by applying 
iron cement or boiler compound, a liquid 
for interior use in boilers or hot water 
radiators. Iron cement is a powder 
which must be moistened with water to 
a paste. Pack it into a file-cleaned 


crack or leak, and let it harden under 
moderate heat for about twenty-four 
hours. A steam radiator so repaired has 
been tight for a decade. 

Beware of the wood box filled with old 
papers and other rubbish. It is a great 
fire menace. Get rid of it, and keep very 
little paperand split kindling to start fires, 
Oily rags are even more dangerous, since 
they are likely to burst into spontaneous 
flames at any time. ' Keep furnace ashes 
away from woodwork. Never stoke a 
furnace, kitchen stove or open fire to 
make a roaring, red-hot blaze. It warps 
grates and plates, damages smoke pipes, 
and may cause a dangerous conflagration 
of soot in the chimney. Grates are also 
warped when ashes are left to pile up 
high in the ashpit. 


ANUARY. Shovel off surplus snow 
from low-pitched roof. Too much 

weight left on long enough will bend or 
break a roof. Keep ice from clogging 
leaders or breaking gutters, or damaging 
electric light and telephone wires. 

Watch the plumbing system when the 
thermometer drops. Thaw frozen pipes 
with a chemical that generates heat, with 
boiling water or a blowtorch used with 
care. It is better yet to thaw with steam, 
especially in a bathroom and in inacces- 
sible places. Take a kettle with a rubber 
tube four or five feet long attached to 
spout. Boil water over alcohol stove, 
plumber’s gas stove, or with blowtorch. 
Direct the steam where needed on the 
pipe. By this method there is no damage 
to the plumbing and no danger of starting 
a fire in adjacent woodwork. If a blow- 
torch is used to boil the water, better rig 
up a kind of stove to spread the heat. 
Fit a kettle to the top of an old iron paint 
can that is clean; make hole in side for 
torch flame to enter; insulate bottom of 
can with asbestos. 

Look out for a frozen gas line which 


: may thaw and flood room with gas from 


cocks left open. There should be a chemi- 
cal fire extinguisher kept in the kitchen, 
handily placed. This applies to every 
kitchen everywhere. 


EBRUARY. If you hire a painter for 

inside work, engage him during cold 
weather: he is not so busy then and will 
do a good job. The same may be said 
of paper hanging. 

Make drainage paths for melting snow 
around the house, so as to prevent an 
unexpected flooding of the cellar with 
dire consequences to the heating plant 
and what-not. Open outside drains with 
salt and hot water. If cellar or basement 
walls leak, plaster inside with cement. 
Even a small spring may be stopped by 
weighting down against it a half-open 
tin can or section of tin pipe and filling 
with dry portland cement. For quick 
work, including outside emergency jobs, 
use the new twenty-four-hour hardening 
cement. This develops heat while it is 
setting so that it can stand winter tem- 
peratures. It has an aluminum base, is 
brownish in color, and is handled in about 
the same manner as Ordinary cement. 
One part cement (Continued on page 119) 
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(Continued from page 118) 


to two and one half parts sand is right for 
most plastering and waterproofing. 

Add water to steam boiler, clean fur- 
nace flues. The former needs to be done 
only a few times through the season as 
indicated by glass gage, but the flues 
should be cleaned at least every two 
weeks. With soft coal, twice-a-week 
cleaning may be required. A layer of 
soot one-sixteenth inch deep wastes one 
quarter of our fuel. 

Tinker furniture. Mend locks and 
bolts. Practice a little upholstery. 


ARCH. Look over screens and 
screen doors, mend holes, paint 
frames and also mesh if not copper. 
Holes can be neatly woven over with 
wire unraveled from a bit of mesh. If 
the mesh is badly sagged, remove molding 
and enough tacks beneath; pull edges 
taut with pliers and refasten. The lower 
half of a screen door subject to damage 
by family dogs and eats may be rein- 
forced with an extra layer of wire cloth. 
If the frames are warped or giving way 
at the corners, reinforce with small angle 
jrons, interior or flat. 

Inspect attic for roof leaks and mark 
with chalk damp spots for later repair. 
Of course the actual leak may be higher 
up than the spot where dampness shows, 
and some leaks occur only when drifted 
snow dams and backs up water on roof— 
as around dormer windows and in valleys. 
Such abnormal leaks, unless extensive, 
are not very important. 


oa Repeat October flushing of 
hot water tank. Clean up rubbish, 


rial, around house. Hard coal ashes are 
good to make paths and as filling under 
cement walks; also to lighten heavy soil 
in the garden. 

Take off storm doors; repair, if needed, 
and store. Flush out refrigerator drain. 

Note effect of winter frost on founda- 
tions, sidewalks, drains, etc., so as to re- 
pair during summer. There may be 
cracks, bulges and depressions that indi- 
cate broken tile under ground. Winter 
experience may point to a grading job 
later on, whether terrace, retaining wall 
or shallow surface ditch to supplement 
underground tile or broken stone. 


AY. Put on screen doors and win- 
dows. Open attic windows or ven- 
tilators. Clean cellar; whitewash if nec- 
essary. Kerosene sprayed on cement floor 
before sweeping keeps down dust and 
purifies. Ventilation and cleanliness are 
not only hygienic measures—they pre- 
vent decay and deterioration of the house 
from cellar beams to rafters. 

Drain heating plant, if steam, refill with 
water to safety valve, rake out flues, 
remove smoke pipe, clean and put aside. 
With -hot air plant, take down pipes and 
clean; patch heater with stove cement. 

Do inside painting and varnishing be- 
fore flies arrive. Also paper or decorate 
rooms. If bronze or aluminum is applied 
to radiators, the job is better done with 
a little heat on. Ordinary paint can be 
used instead. 





including leaves, ashes, and banked mate- ~ 
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NVENTORS your ‘ibeas 


Before disclosing your invention send for our Evidence 
of Invention Blank. This should be signed and 
witnessed and returned to us with a model or 


= pais j : 
wiles sketch and a description of your invention for our 


Inspection and Instructions which are free. 


Our guide book ‘*How to Get Your Patent’’ 
which is sent free upon request. This book 
includes full instructions regarding U. S. Pat- 


Marks, our Terms, Methods, etc. 
WRITE TODAY 


7 
& RANDOLPH & COMPANY, i 
| Washington, D. C.. Dept. 130. | 
1 Please send. me FREE OF CHARGE your ! 
1 Evidence of Invention blank and your guide “How a 
5 to Get Your Patent.’’ \ 
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who derive larg- 
est profits know 
and heed certain 
simple but vital 


facts before applying for Patents. Our book Patent-Sense 
gives those facts; sent free. Write LACEY & LACEY, 
648 F St., Washington, D. C. Established 1869. 














...and perhaps you, too, due to the lack of money, 
time and educaticn necessary to master a trade, 
wonder what to get into quickly and make the most 
out of. Haven’t you overlooked the very thing you 
are looking for? 60,000 Moler graduates know 
Modern Barbering is easy to learn, quick to earn, 


clean and FASCINATING! 
for catalog ‘‘C7.” 


FIND OUT! Write 


Address the branch of the MOLER SYSTEM OF 

COLLEGES nearest you. 
(Street Address not needed) 

Milwaukee, Wis. 
Atlanta, Ga. 
Memphis, Tenn. 
Dallas, Tex. 
Houston, Tex. 
San Antonio, Tex. 
Minneapolis, Minn. 
Seattle, Wash. 
Tacoma, Wash. 
Winnipeg, Man., 

Can. 


Chicago, Ill. 
New York, N. Y. 
St. Louis, Mo. 
Kansas City, Mo. 
Cincinnati, Ohio 
Cleveland, Ohio 
Detroit, Mich. 
Denver, Colo. 
New Orleans, La. 
Omaha, Neb. 
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Trade-marks, Copyrights, Patent Litigation, 
Handbook with illustrations, 100 mechanical 
movements. Sent free on request. 


ALBERT E. DIETERICH 


Formerly member Examining Corp. U. S. Patent Office 
Patent Lawyer and solicitor 
27 years’ experience 


681-A Ouray Bldg. Washington, D. C. 


FREE 


with this pay-raising set 

Every subscriber to 
New 1926 Free Offer fi."X 2 rginer te 
Machine Shop Practice will receive, if he acts at 
once, a copy of Gardiner’s great book—Practical 
Foremanship—a book that tells you everything 
the successful foreman must know. It is a bock 
every ambitious man can use. GET IT FREE— 
NOW—WITH 


Machine Shop Practice 


9 volumes—3065 pages—36(8 illustrations 
(A. combined home-study course and reference library) 

The New Machine Shop Library is written for 
practical men. It gives you the best methods for 
every kind of machine shop work. It explains ma- 
chine tools and their operation? drawing and design, 
tool work, gears and grinding, jigs and fixtures 
automatic screw machines and their tools and ali 
of the mathematics you wilt ever have to use. 
It is plainly written, completely illustrated—the 
very best kind of help to the machine shop man who 

wants to advance himself. 
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PATENTS 


BOOKLET FREE. HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 


Send drawing or model for examination 
and report as to patentability E 
WATSON E. COLEMAN, Patent. Lawyer 
644 G Street N. W., Washington, D. C. 


£ INYE mmercialized 

a ON A CASH OR ROYALTY BASIS 
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In Business 25 Years -Complete Facilities-References. 


Yrie ADAM FISHER MF. Co. 
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THIS FORM 


DON’T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your kevention - saree 
send for blank form “‘EVIDENC CON- 
CEPTION”’ to be signed and nicest , A 
sample form ther with printed instructions 
will show on ust how to work up your evi- 
dence lish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and_Canadain the ad- 
vancement of inventions. schedule of fees 
willbe found reasonable. The form “Evidence 
of Conception,”’ sample, instructions relating 
to obtaining of patents and schedule of fees 
oont om request. Ask for them,—a post card 


274 Ouray Bidg. 
WASHINGTON, D. C. 
_ Originators of forms “Evidence of Conception.” 
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To the Man With an Idea 


I offer a most comprehensfve, experi- 
enced, efficient service for his prompt, 
legal protection and the development of 
his proposition. 


Send sketch, or model and description, for 
advice as to cost, search through prior United 
States patents. etc. Preliminary advice glad- 
ly furnished without charge. 


My experience and familiarity with various 
arts, frequently enable me to accurately ad- 
vise clients as to probable patentability be- 
fore they go to any expense. 


Booklet of valuable information and form 
for properly 1 ~ a your idea, free on re- 
quest. Write today 


RICHARD B. OWEN 
Patent Lawyer 


6 Owen Building, Washington, D. C. 
41-D, Park Row New York City 
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Questions about the Test 
Picture on Page 29 


AVING studied the picture of the 

automobile accident on page 9, 
you are now to answer the following 
(fteen questions, using the blank spaces, 
Allow seven minutes to complete the 
answers. 


1. At what street intersection did the 
accident occur? 
Answer: 
2. What 
weather? 
a 
3. From what state is the automobile? 
ne ee Oa ea 
4. On which side was the automobile 
struck? 
a, Se a 
5. About what hour of the day did 
the accident occur? 
PAS WIR 5 ho OS Saas ohne as Oe 
6. Name three ways in which the 
automobile was damaged. 
Answer: (a) 


Coc eeece eo eoe eee eee ee ewes eum 


is the condition of. the 


CoCOC CSCO CHO OCG 86688 8 ee 
~ 


(c 
7. What is the number of the street 
car? 
8. To whom does the automobile be- 
long? 
9. Does anything show that the driver 
lost control of the automobile? 
NTE) 2 CU a Rf 
10. What is the route of the street car? 
go a ey cn dss 62e00 00 
11. What is the number of the street 
car employee? 
Answ er: 





13. Name two things which indicate 
that the driver was killed eather than 
only injured. 

NS 
er ere eee 

14. Who is the person most likely to be 
called as a witness of the accident? 

15. How is the policeman attempting 
to identify the driver? 

a ar 


Now refer back to the picture and check 
your answers. How many of them did 
you get right?. A trained observer would 
be able to answer at least ten of the 
questions correctly. -- 


Test of Clear Thinking 


The correct answers to the seven 
questions are: 1. false; 2. true; 3. false; 
4. true; 5. true; 6. false; 7. false. 

Score one point for each correct answer. 
- The average score is six. 


Connecting Ideas 


The following words or their synonyms 
are correct: tree, disease, month, fish, 
drug, meat, boat, fruit, ocean, mountains, 
coin, book, vegetable, river, crime, an- 
imal, bird, city, game, flower. 

An average time of a second and a half 





per word is good. 
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compressed letters as a sign of a reserved, 
rather reticent person. Margins, or their 
lack, have much the same meaning to be- 
lievers in this art. An apparent desire 
to let not a quarter of an inch go to waste 
on either side bespeaks a penurious na- 
ture; the reverse, excessive generosity or 
extravagance. An even margin shows 
good taste. When each succeeding line 
starts a little nearer the left edge of the 
paper, especially if at the start the space 
is quite wide, the writer, though temper- 
amentally inclined to be exceptionally 
free-handed, has sufficient power of will to 
control the urge, and will be thrifty. 
When the reverse is the case—the first 
line starting quite near the edge, the next 
further to the right, and so on down to the 
bottom—the unfortunate possessor of 
that hand will never, graphologists tell us, 
have more than enough in the bank— 
through his own efforts, of course—to 
cover his withdrawals. It will be discov- 
ered, too, that in the last named there 
will be a tendency to leave a greater space 
between succeeding lines. 


HE breaking up of words into sec- 

tions or syllables is supposed to be 
indicative of the inductive faculty. Here 
is the rider of hunches, the man or woman 
who will make a decision frequently on 
instinct rather than cold reason. The 
analytical mind is revealed in connected 
words. Often these attributes are found 
in the same specimen. A word will be 
broken in the middle, and at the same 
time be connected with the word that 
follows by means of a loop or tail. Which 
of the two rules—induction or deduction 
.| —may be discovered by a comparison of 
the frequency of the traits. 

The manner in which you bring a word 
to an end is examined with scrupulous 
care by the inquiring graphologist. If you 
have a tendency to terminate with a 
graceful curve that points up and to the 
right, it is an excellent point in your 
favor. He will credit you with imagina- 
tion and impulse. If, however, the curve 
is back over the word, or points down, 
either straight or hooked, you have cause 
for alarm. That will probably be read as 
selfishness. Worse yet is the terminal that 
not only descends but tends to broaden. 
This may mean stubbornness, or may 
simply be the sign of self-opinionative- 
ness, depending upon the width of the 
stroke. The latter attribute is also read in 
a line extending to the right and broaden- 
ing as it comes to a halt. 


HEN no terminal exists, that is, 

when the word is bitten off without 
any attempt at flourish, economy is indi- 
cated to the graphologist; and, if he finds 
other signs of parsimony in the hand, such 
as small writing and exceedingly narrow 
margins, he may regard it as avarice. 

Ill health, in particular any heart trou- 
ble, can be told from the handwriting, 
graphologists assert. The sign is a hook- 
shaped quiver, generally occurring at the 
top of the stroke. In support of this con- 
tention Dr. Smith cites a case in which 











Does Your Pen Reveal Your Character ? 
(Continued from page 22) 


one of his clients might have been saved 
a large sum of money had his advice 
been followed. 

A large commercial house that main- 
tains branches throughout the country 
needed a new manager for its San Fran- 
cisco office. A department head in the 
New York office was selected to fill the 
post, but before sending him out the firm 
took the precaution of having his hand- 
writing analyzed by Dr. Smith. 

The report was encouraging in every 
respect save one. The man’s character 
was excellent; his writing revealed con- 
siderable executive ability. But Dr. 


. Smith advised that he be not sent. 


“The filling of this position involves 
considerable expense,”’ he said in his anal- 
ysis, “and I should therefore advise that 
you select another, since this man is liable 
to drop off at any time. His heart is bad.” 


HE head of the firm ridiculed the 
idea. His choice was a man of fine 
physique; he rarely missed a day due to 
illness. And, although Dr. Smith’s anal- 
yses had been found surprisingly accurate 
in the past, his judgment was on this 
occasion overruled. 
Three months later graphology was 


_ grimly vindicated. The new San Fran- 


cisco manager dropped dead at his desk. 

The buoyant, hopeful, ambitious per- 
son, we are told, will invariably write up- 
hill; the pessimist, the man who believes 
his life is a failure, or the invalid, will 
reveal that state of mind by permitting 
his lines to droop toward the lower right 
hand corner. For that reason it is essen- 
tial that specimens be prepared on unruled 
paper if a complete analysis.is to be made. 

Self-control as well is determined by 
discovering the deviation from the hori- 
zontal. Let’s assume that a person is 
naturally of an exuberant nature, but his 
position demands that he preserve a dig- 
nified mien at all times. Eventually this 
becomes a part of his character; he is 
eternally suppressing his rising spirits. 
Graphologists tell us that this character- 
istic will be revealed plainly in the man’s 
handwriting. Each word will rise toward 
the end, but a return to the normal plane 
will be made on the word following. A 
person who is exuberant and excessively 
ambitious will write with a very notice- 
able trend toward the upper corner. 


N THE other hand, a person may be 

by nature morose but, aware of the 
demoralizing effect, will set a check on 
himself. His words, then, will have a 
tendency to pitch down, but will be 
brought back on each fresh start, or the 
word itself may be reined back into place 
before it is finished. 

I saw a startlingly accurate example of 
this in a letter I received from a friend 
who was spending several months in the 
country recuperating from a severe ill- 
ness. At the start she had several encour- 
aging bits of information. Her health was 
making rapid progress; friends had visited 
her the day previous, leaving her in a very 
cheerful mood. - (Continued on page 122) 
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In a flash I knew that at last 
science had given to rupture 
victims real, quick, positive 
relief. I knew that through 
the discovery of a well 
known American Scientist 
my rupture suffering was 
over. 


Tiny Magic Dot a 
Rupture Wonder 


An extraordinary little device, weighing less 
than 1-25 of an ounce, now makes heavy, 
cumbersome, old fashioned devices, crue 
springs, heavy straps and pads unnecessary. 
This new invention is a os “Magic Dot,” 
and by its use it is now possible to walk, run, 
jump, exercise, bend, etc., with perfect security 
—without cruel pressure or barbarously tight 
strapping. At last, here is a way to prevent 
coming down of rupture, and tiny Magic 
Dot is only a part of the wonderful New 
Science System. 


Breathes Air 


A wonderful new pa 
light in weight, soft an 
pliable actually breathes 
air. Smaller, much smaller, 
than you ever thought pos- 
sible. It fits the contour of 
the body asnoold-fashioned 
pad could do. It is wash- 
able, sanitary. 


FREE Sample 


The pad is made of an amazing new material 
called Airtex and a sample will be mailed 
absolutely free to those whi ask for it. 


These two items are only a part of this new system 
for supporting and healing rupture that is said by 
doctors and rupture victims alike to be a thousand 
years ahead of all other methods. 


FREE Inspection 


We could never tell you all of the remarkable features 
of this modern, scien’ fic rupture relief, but without risk 
on your part you can have it for free inspection in your 
own home. nd no money. You can easily get full 

articulars and free illustrated material. Find out now 
ioe you can get New Science Rupture System for free 
inspection. Merely clip coupon, write your name : 
address plainly mail it to 


NEW SCIENCE INSTITUTE 
Dept, 4026 Clay St., Steubenville, Ohio, U.S. A. 





[ NEw SCIENCE INSTITUTE : 
Dept. 4026 Clay St., Steubenville, Ohio 


| Please send me at once full details of your free 
inspection offer. I am not obligated. 
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Big Salaries Paid 
Automobile Experts 


Fastest growing industry in U. S. A. 
offers unusual opportunities to 
trained men 


HE automobile industry is one of the biggest 
and fastest growing industries in the United 
States. There are more than 18,000,000 cars 
registered in this country and the number is increas- 
ing every day. ’ 
The best way to sphere for Success in the auto- 
mobile field is to study, and there is no better way to 


do this than through a home-study course with the ° 


International Correspondence Schools. 

We say this because many of the leading figures 
in the automobile world today are former I. C. S. 
students. The list includes Jesse G. Vincent, Vice- 
president of the Packard Motor Car Co.; Walter P. 
Chrysj ° President of the Chrysler Corporation; E. V. 
(‘‘Eddie”’) Rickenbacker, of the Rickenbacker Motor 
Car Co.; and Hiram Walker, Chief Engineer of the 
Chandler Motor Car Co. 

Just mark and mail the coupon and we'll send 
you information about the I. C. S. Automobile Courses 
or any other course in which you are interested. 


Write for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
° Box 7598-0 Scranton, Penna. 
Oldest and largest correspondence schools in the world 
Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject before 
which I have marked an X: 
7 Complete Automobile Course ([) Gas Engine Operating 
Automobile Electric Equip- ([) Complete Gas Engine 
ment Course 


Electrical Engineering 





Architect 

Architects’ Blueprints 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
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hemistry 0)P 
Surveying and Mapping Airplane Engines 
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BUSINESS TRAINING COURSES 


‘Business Management Salesmanship 
Industrial Management Advertising 
Personnel Organization Better Letters 


Traffic Management 

Business Law Stenography and Typing 
anking and Banking Law ‘Business Engli 

Accountancy (including C.P.A.)(Civil Service 


how Card Lettering 
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Spanish () French Illustrating 
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if you reside in Canada, send this coupon to the Interna- 


tional Correspondence Schools Canadian, Limited, Montreot 


BE, A RAILWAY 





RAFFIC INSPECTOR 
Earn up to $250 


per Month, Expenses Paid 
Trained men needed in this important pro- 
fession. Facinating work: plenty of variety; 
chances to travel. Advancement 
with experience. Report to high officials. 
le secure a position for you, upon 

graduation, paying at least $120 a month and 
expenses or refund your money. Prepare in3 
months’ spare-time home study . Cost moder- 
ate; terms if desired. Send-coupon for full 
details. 
8 STANDARD BUSINESS TRAINING INST. e 
f Buffalo, N. Y. ' 
§ Send me, entire free, Booklet No. D-64, giving full particulars g 

about course in Railway Traffic Inspection. ' 
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Does Your Pen Reveal Your Character? 


(Continued from page 121) 


The writing of those paragraphs had a 
distinct rise. ; 

“But,” she continued, “it’s raining 
now... I can’t go outdoors. In addition, 
I’ve just received some depressing news 
from home.” And while she was de- 
scribing her feelings regarding the weather 
and the family troubles, her writing took 
a decided pitch downhill! 

The manner in which the capitals are 
made is said to be indicative of the taste 
of the writer. Those most nearly resem- 
bling the printed letter—but in script 
form, however—bespeak artistic taste. 


HE grapholegist pays strict attention 

to the punctuation. When the 7 is not 
dotted, it may either indicate indolence or 
great mental activity, depending on the 
rest of the writing. The basis of such 
reasoning is this: a person may neglect 
the dotting simply because it is too much 
trouble to bring the pen back, or his mind 
may be so full that it races abead of the 
slower moving hand. 

A dot made in the shape of a dash natu- 
rally suggests impetuousness. When it is 
placed directly over the letter, you are apt 
to think of a person who has “‘a place for 
everything and everything in its place.” 

How many times have you seen a 
writer sort of slash a period at the end 
of a sentence with an air of “Just let 
me see you contradict that!” Such a 
movement has the effect of making a 
wedge of the mark, which is read as you 
would expect, as a sign of irascibility, 
violence or irritability. 


ND now for the ¢, the great revealer, 

say practitioners of this art. Some 

list more than a hundred variations, each 
with a different shade of meaning. 

The same rules hold with regard to the 
position of the crossbar as apply to the 
dotting of the 7’s. When to the left, 
dilatoriness; right, impetuousness; flying 
high, imagination and ambition. - 

The despot is revealed in the writing of 
a person who crushes down his t’s with a 
short, thick bar. “Take that!” he seems 
to say. A person naturally quick-tem- 
pered, but one who makes an earnest 
effort toward control, will, we are in- 
formed, start slashing the ¢ with a heavy 
stroke, then, suddenly repenting, will 
lighten the pressure so that the line thins 
out at the end. A long, light bar, gener- 
ally with a slight curve to it, is supposed 
to signify wit and good humor. When 
carefully placed in its proper location and 
made with just ordinary pressure, the t 
bar will bear out other signs of orderliness 
and conscientiousness. Possibly the 
worst crossing of all is that made with a 
fairly light pressure at the start, then 
broadens, to finish in a sort of brutal 
slash. That is the unwelcome attribute it 
betrays—brutality. 

The capital M is the most important sin- 
gle letter in the graphologist’s alphabet. 
In its best form it is made with all strokes 
equal in height and well separated. When 
the first stroke towers over the others, 
self-esteem is present, to a greater or less 
degree, depending upon the distance the 


stroke projecis above the others. When 
the first stroke is the smallest and the last 
the most prominent, bad taste is revealed 
as well as an excessive imagination. 

The care with which punctuation 
marks are inserted is said to be in direct 


proportion to the sense of order of the |. 


writer. I chanced to see a specimen of the 
hand of Gerald Chapman, the bandit, 
written just a few hours before he was 
hanged not long ago in the Wethersfield, 
Conn., prison. 


Mer hours before Chapman went to 
his death, the board of pardons met at 
the prison for a last-minute consideration 
of his case. He had been told he would not 
be permitted to appear, but at the very 
last moment the board summoned him. 
Not expecting the call, he was totally un- 
prepared, and while waiting to be ordered 
to speak he employed himself listening’ to 
his lawyers’ pleas and making notes on 
what he himself should say. The adamant 
attitude of all the members of the board 
revealed their answer while Chapman 
scribbled. He knew he was to die on the 
gallows. Yet, while the dangling noose 


- east a shadow across the page, Chapman 


punctuated those notes carefully, even to 
the extent of placing an exclamation 
point after an idea that he regarded as 
preposterous! Unfortunately, those notes 
were made in pencil, rendering them unfit 
for publication. There is, however, 
another specimen of his writing repro- 
duced on these pages. 

There is one sign that hardly fits into 


any of the arbitrary subdivisions enumer- | 


ated above, and it is considered by 
graphologists a very important one. It 
concerns the manner of fashioning the 
small a, o, d and g at the top of the loop. 
When tightly closed, they signify a closed 
mouth. The writer would not be inclined 
toward communicativeness. On the con- 
trary, he would be adjudged secretive. 
Wide open tops are marks of garrulity; 
partly open, they indicate a frank, com- 
municative nature. 

A deceitful person, it is said, permits 
his words to trail off into a series of unin- 
telligible waves or undulating strokes. 
The basis of this deduction is that the 
writer, accustomed to dissimulation, in- 
stinctively attempts to conceal his real 
thoughts by rendering the words unde- 
cipherable. Refined, the vice is changed 
into the attribute of tact. 


RAPHOLOGISTS agree emphatically 
that fine, copperplate writing is not 
to be desired. There’s no character in it, 
they say. It is-indicative of the machine 
mind that does exactly as it is told. 
Persons of great intellect often write an 
illegible hand, which should not be con- 
fused with the chirography of the deceiver. 
Letters may be slurred over, but there is 
no evidence of concealment. 
This, of course, is but a mere outline of 
a fascinating study. There is sufficient 
here, I think, however, to permit the 
investigator to make tests if he wishes to 
determine whether graphology should be 
placed in the ranks of the sciences, 
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Rubber Made from Oil 


(Continued from page 26) 


of Technology, and Earl P. Stevenson, of 
the Arthur D. Little laboratories, Cam- 
bridges Mass. 

Stevenson declared that synthetic rub- 
ber is more than a fancy. 

“It has not only been realized in the 
laboratory,” he said, “but during the war 
it was produced in large quantities in 
Germany. It can be made from a certain 
class of hydrocarbons that are produced 
in huge quantities in every petroleum 
refinery in this country.” 


HESE are the substances which, if 

left in gasoline, form gums and stick 
up the valves of your automobile. To 
remove them, the petroleum industry 
each year suffers a loss close to 90,000,000 
gallons of motor fuel, worth almost 
$9,000,000. Yet in so doing it throws 
away what might be of enormous value 
not only in supplying the demand for 
rubber, but in creating countless other 
useful by-products. 

Meanwhile important experiments in 
growing rubber in the United States have 
been in progress. In experimental gardens 
in Florida, California, and in arid lands 
of the Southwest, the Department of 
Agriculture is growing some twenty differ- 
ent varieties of rubber producing plants, 
Moreover, experts of the California state 
department of agriculture have been ex- 
perimenting with milkweed and other 
weeds, shrubs and trees that provide 
latex, and some time ago Henry Ford 
began planting weeds of the latex variety 
in his experimental farm at Dearborn. 


T THE same time attempts are being 
made to perfect a method of pro- 
ducing from old and worn-out rubber a 
pure product equal in quality to the 
crude rubber as it comes from the planta- 
tions. One of the most interesting is a 
machine recently invented by Eugene 
Royer, a French engineer. This machine 
devulcanizes the old rubber by subjecting 
it to great pressure and exposing it to 
certain gases. Objectionable chemicals 
and by-products are removed and the 
rubber is liquefied and filtered, until the 
result is of high quality. 

How effective such a machine will be in 
relieving a world rubber shortage remains 
to be seen. While heretofore reclaimed 
rubber, when mixed with new rubber, has 
proved satisfactory in manufacturing cer- 
tain articles, when used in automobile 
tires it has been found to decrease their 
durability in proportion to the amount 
of reclaimed rubber used. 


HE success of attempts to grow rubber 

plants in the United States also seems 
somewhat doubtful. Trees planted now 
could not hope to supply the shortage 
predicted for 1930. 

And so, it seems, we must look to the 
chemists, those miracle workers of science. 
It is not at all improbable that a large 
proportion of our tires in the future may 
come, not from the picturesque rubber 
groves of the Malay peninsula or Su- 
matra, but from the depths of oil wells 
and from the mysterious retorts of chem- 
ists’ magic. 
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Next Time You Buy Clothes— . 


(Continued from page 32) 


models, and % inch to the bust measure. 
Now about shoes. a‘ 
“Most people make the mistake, in 
buying their shoes, of thinking they must 
stick to one size, which they regard as 
their size,” said Charles H. Brown, 
of New York City, designer of footwear. 


HERE was the doctor, for example, 

who came in to us the other day and 
wanted a pair of size 8 shoes. We meas- 
ured his foot from heel to ball, as we do in 
our stores, and had him try on his correct 
size, 84%. It fitted exactly, snug but not 
taut. He was perfectly satisfied, until he 
learned that they were 84%. Nothing 
would budge him—he must have his 8 
shoes. We couldn’t understand his 
obstinacy, until he finally exploded that 
nothing could make him believe that his 
foot had grown half an inch since he had 
bought his last pair! 

“As a matter of fact, each half size is 
only 4% of an inch longer than the next 
smaller shoe. And lasts of different manu- 
facturers differ from each other in the 
shaping. 

“Tf I could give one rule by which you 
could test your own shoes, it would be, 
‘Always have the feel that the ball of your 
foot is resting snugly into the ball of the 
shoe, and not a trifle fore or aft of it.’ ” 

If you wear a size 8 shoe, your foot is 
probably about 11 inches long; if size 10, 
it is about 114% inches. But if you wear 
size 1214, foot length and shoe size finally 
approach each other—you are probably 
the proud possessor of’a 121%4-inch foot. 
This rather mystifying size scale comes 
down to us from the medieval shoemakers. 

If you are in doubt about the size of 
your shoe, learn to read the code sizes 
stamped in them. There is usually a style 
number which you needn’t bother with. 
But the size number is usually coded in 
one or another of the following ways: 


HE code most commonly used is 
called the 32-system. First appears a 
number representing the sum. of 32 and 
the size number of the shoe. Then appears 
a dash, indicating a half size. If a full size, 
the dash is omitted. Then comes an 
arbitrary number, always 1. Then any 
digit from 1 to 5, representing the width 
from A to E. Thus, if your shoe has these 
numbers, 39-14, you are wearing size 
74D 
. Another code puts the numbered equi- 
valent of the width first, the actual size 
next, with a 5 for a half size. With this 
code, your 74% D becomes 475. 

Still another code starts with a 2 for a 
half size, next has the actual size, and 
finally the number for the width. This 
gives you 27 4 for 74% D 

One house specializing it in large women’s 
sizes simply doubles the size and adds 
the numerical equivalent for the width, 
making 94 for 4% D for example. 

Concerning hats—if you want to hear 


‘some startling theories about hat sizes, 


ask any group of men what the size 
numbers mean. 

As a matter of fact, if you wear a 7 
hat, it doesn’t mean that your head is 
either seven inches long or seven inches 


wide. You arrive at the number this way: 
Measure both diameters of your hatband, 
length wise and breadth wise; add the two 
together; and divide the sum by 2. If the 
length is 8 inches, the width 6, the sum 
will be 14. Divide by 2, and you have 
your hat size, 7. 

As for women, they are only just begin. 
ning to discover that they have head sizes, 
Bobbed hair and the close- fitting hat are 
ac complishing that. 

Women’s hat sizes indicate the exact 
number of inches around the head. Thus, 
a woman who wears a 24 hat measures 
just 24 inches around her head. 

Ten years ago, the average American 
woman wore a 24 hat. Today she is 
wearing a 22. The “woman with hair,” 


as the milliners call her, is being hard put | 


to it to find hats large enough! 
MONG all the clothiers and haber- 


dashers whom I consulted, there wag 
unanimity probably on only one point, 
namely: The average man is actually 
interested in only one single item in his’ 
entire wardrobe. That is, his collar. 

“It is the one article, at any rate, 
which he absolutely refuses to wear if4t 
isn’t the exact size to a quarter of an 
inch,” said one collar manufacturer, 
“Gloves, shoes, hats, anything else will 
‘go’ if a little off-size, but not so the 
collar. 

“The average American neck is 154% 
inches, but it seems to be the most elastic 
part of the body, next to the waist line. 
Collars run from eleven to twenty inches. 

“Funny, too, the way men stick to 
their own ideas on the fit of their collars. 


Theoretically, your neck should measure } 


exactly 154% inches for a 15% collar. 


That is, the collar measures 1514 inches } 
from the middle of one front buttonhole } 


to the outer edge of the other. Actually, 
some men prefer one fourth or one half of 
an inch larger, and a few even one fourth 


of an inch smaller, and nothing on heaven }- 


or earth could change their view!” 


Men’s shirts are designated by the | 
neck size, too, because that is the part | 


that must fit exactly. The sleeve length 
is taken, with the arm crooked, not from 
the shoulder but from the center back of 
the neck to the wrist. 


T LEAST there’s nothing mysterious 
about socks and stockings. 

“Why, of course, a size 10 stocking 
means a ten-inch foot length,” exclaimed 
the first hosiery maker I consulted. 

“It is curious, when you think of it, 


that men never remember the size of. 


their socks and never forget the size of 
their shoes. For they certainly buy 
socks three times as often as they buy 
shoes. Yet men come in again and again, 
look blank when the hosiery clerk asks the 
size, and finally say, ‘I wear an 8 shoe— 
what size stocking goes with that?’ 

“It should be easy to remember, be- 
cause the sock size is exactly the length 
of the foot. My own theory is that men 
remember their 8 shoes rather than the 
corresponding 11 socks because subcon- 
sciously the larger number makes them 
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think they have large feet!” 
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What All Industry Owes 
to Eli Whitney 


(Continued from page 34) 


Haven, a group of hisfriends were at the 
dock to greet him with news of fresh 
disaster. 

“Eli,” said one of them, “only yester- 
day your shop was destroyed by fire, and 
all your machines with it!” 

For a monient Whitney accepted the 
news in silence. Then, with a sudden 
gesture of disgust, he flung out his arms 
as if to sweep aside all his misfortunes. 

“T have had enough,” he said. “I have 
sacrificed everything, and for my pains I 
have been treated as a swindler and a 
villain. Today I am bankrupt; there is 
nothing left to me but debts. I have 
given the best years of my life to make 
fortunes for others; now I will make one 
for myself.” 


T CHANCED, at this time, that 
Whitney heard of a project of the 
American government to manufacture its 
own firearms. Heretofore muskets, im- 
ported from abroad, had been made one 
at a time by skilled experts. 

“It may require uncommon skill to 
make a complete musket,” thought 
Whitney, “but certainly any mechanic of 
ordinary ability should be able to turn 
out part of a musket.” 

From that thought Whitney’s active 
brain conceived the idea which not only 
carried him to financial independence, but 
which revolutionized manufacturing proc- 
esses throughout the world. Instead of 
making muskets one by one, he would 
turn them out in lots of hundreds, and 
even thousands. He would design each 
part to a precise, standard pattern. Each 
of the several parts, in the course of man- 
ufacture, would pass through a succession 
of processes, and at each stage a workman 
would perform just one simple mechanical 
operation. In the final stage the parts, 
fitting exactly with one another, would be 
assembled into the completed musket, 
a process requiring ordinary skill. 

Presenting this plan, with the financial 
backing of friends in New Haven, 
Whitney obtained a contract from the 
government for 10,000 muskets. Near a 
waterfall two miles from New Haven, he 
built his factory, constructed his tools and 
machines, and trained his workmen. 


ITTLE record remains of just what 
his machines were, or how they 
worked. But we do know that they turned 
out superior muskets, and that manufac- 
turers came from far and wide to marvel 
at Whitney’s armory. We know, too, that 
the methods he devised were widely 
copied, and that they became the foun- 
dations for our modern industry. 

So, because of the genius who went 
bankrupt making “cotton king,” we who 
are living today can afford the many 
common necessities and luxuries which 
are vital to modern life. The automobiles 
we ride in, our typewriters and desks, our 
watches, knives, radios, sewing machines, 
farming machines, the shoes we wear—in 
fact. almost every conceivable article 
produced for our use in large quantities 
has been brought within our grasp 
through the struggles of Eli Whitney. 
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SWEENEY 
SYSTEM 
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} parts. FIRST: You are 
} thoroughly taught in 
the ground school. This 
fits you as an aviation 
iH mechanic. You can 
build your own plane 
and do anything re- 
quired in aviation mechanics and construction and re- 
pairing when you have finished this work. You are 
thoroughly taught motors, etc., and work with thou- 
sands of dollars worth of new material, including all 
types of engines. Libestye, Sturdevants, Gnomes, Hall 
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SECONDLY: after ‘commaiening this work if you want 
to be a pilot you take ten hours of flying. Now when you 
understand that two to seven hours is all the average 
man needs to learn expert flying you will appreciate 
what ten hours in the air under skilled men will do for 
you. 

Aviation is no longer a mys- 

LEARN TO FLY! tery—no longer a hazard; no, 
it is a business growing greater and more important; 
you can qualify as a mechanic, or an engineer, or repair 
man, or builder; five men on the ground are needed for 
one man in the air, but if you want to become a pilot 
you easily master the work and can go into . gov- 
ernment, or commercial work. Flyers are in demand, 
earning big money at fairs taking up passengers, etc. 
$5 for a 10-minute flight is pretty fine pay! 

AM for full details of this 
SEND N E TODAY aviation mechanical 
course and photographs of planes amd equipment actual- 
ly used; also full information as to the commercial en:l 
of flying and opportunities for young men. 





SCHOOL a, AVIATION 
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g Course. 
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LEARN 
BY DOING 


Every phase of all 
ranches 


ELECTRICITY 


taught by 
Actual Practice 


In America’s foremost and 
oldest institution for trade 
training 


No Books Used 


Individual Instruction 
Start Any Day 


Write for FREE 64-page catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St., New York City 
Open All Summer 
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a Week 


om f FT Spare Time 


Amazing new home-study method 
makes it easy to learn to make big- 
paying clever show cards. Great de- 
mand. No talent needed. Write for Spe- 
cial offer and illustrated Free book to 


Washington Show Card School, Room 247-D 
1115-15th St., N. W....Washington, D. C. 


MEN ‘10 Oe < 
Make $100.00 a week and up, selli 
our fine made-to-measure, all-woo 
suits, direct to wearer. Biggest values— 

sell on sight. Biggest commis- 
sions paid in advance. We attend tode- 
livery and collections. 6x9 swatch sam- 


ples—over 100 styles all one price—furnished 
EE. Part or full time men write at once. 
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How Grandma Cut the Pie 


With only six straight cuts of the knife, 
Grandma divided her pie in twenty-two pieces 
as shown, getting big pieces for the grown 
folks and small ones for the children. 


The Florida Land Puzzle 


Calling the width of the plot 32 feet, and its 
length 42, then its diagonal line would be 5z. 
The dimensions of the large rectangle contained 
within the diagram would be 11x by 132, or 
1432? square feet. Four complete plots and 
four half-plots are located within the large 
rectangle, and the total area of those six plots 
is 72x? square feet. The remainder of the rec- 
tangle’s area, 71a? square feet, constitutes the 
starlike park. The area of the eight plots 
equals 96x? square feet, and cost $9,600. The 
park’s cost, at the same rate a square foot, 
would be 71/9 of $9,600, or $7,100. 


Maggie’s Age 

In this puzzle it may be said that Maggie’s 
present age is 12 to Tommy’s 20, for when 
Tommy was 6 years older than Maggie is 
now, he was 18 and she 10, which is half 
his present age. In 14 years she will be 6 years 
older than Tommy’s present age, or 26. Then 
Tommy will be 34 and mother 60. 





The Match Game 


Considerable analysis is required to prove 
that the winning opening play is the removal 
of one match from the group of 8, leaving the 
other groups 3,4 and 7. Other winning groups 
to leave for one’s opponent are: 2, 4, 6; 1, 4, 5; 
1, 2, 3; 1, 1, 1, or reducing the groups to two, 
4, 4; 3, $32, 2. 


The Milkman’s Puzzle 


Let us call one of the ten-gallon cans A and 
the other B. Then: 

Fill five-quart pail from can A. Pour five. 
quart pail into four-quart pail. Empty four. 
quart pail into can A. Pour five-quart pail into 
four-quart pail. Fill five-quart pail from can 
A. Fill four-quart pail from five-quart pail, 
Empty four-quart pail into can A. Fill four- 
quart pail from can B. Pour four-quart pail 
into can A, which fills can A, leaving two quarts 
in four-quart pail. Thus the milkman has 
supplied each of his customers with two quarts 
of milk. 


The Poultryman’s Route 


This diagram shows how the poultryman can 
cover his route in four straight moves. To 
do so he must go a little out of the bounds of 
the neighborhood, but this violates no condition 
of the problem. 





How to Foil the Auto Thief 


(Continued from page 64) 


and while he was away I discovered that 
there was a secret shut-off valve in the 
gas pipe under the seat that had jarred 
closed. It was a second-hand car, and 
the owner didn’t even know that con- 
founded valve was there! ‘I only charged 
him half price, because it was half my 
fault.” 

“By jinks!” said Thatcher enthusias- 
tically. “I am going to put something 
like that on this bus right away.” 

“Don’t do it,” advised Gus. “Even 
with the gas shut off, your car will run 
quite a ways on the gasoline in the 
vacuum tank, and if the crook can get 
out of sight he can stop and find the 
trouble easy enough. 


% OU go into the office with Joe now 
while I straighten out a few more 
little kinks here and pick out the kind of 
a lock wheel for you. We'll have to order 
it anyway. Id suggest that you choose 
one of the kind that swings up out of the 
way when you get in and out of the car.” 
“All right,” agreed Thatcher. “And 
while I am about it, I guess I'll get a ggod 
padlock and chain for the spare.” 


“T can show you something better than 
that,” suggested Joe. “‘Put one of these 
locks on in place of the bolt that holds 


the spare tire on the rack. It’s a lot | 


better than the padlock and chain com- 
bination, because there’s no way of cut- 
ting it with a bolt cutter, and besides 
that it can’t rattle around and chip off 
all the paint.” 

“And how about a padlock for the tool 
box, too?” Thatcher inquired. 

“We have them in all sizes and prices,” 
said Joe as he pulled out a board with a 
lot of samples fastened to it. “Some of 
these are low priced, but a high-grade 
padlock is well worth while. It’s stronger, 
almost impossible to pick, and it won't 
rust up and stick so you can’t unlock it.” 

“Sort of like locking up the barn after 
the horse is stolen,” grinned Thatcher. 
“Only in this case I’ve got the ‘horse’ 
back and don’t want to lose him again!” 





Or THE MANY magazines and journals 
that I take, PopuLar SctencE MontHLy 
is the one, that I feel that I could not 
afford to do without.—Mrs. M. A., 
Seattle, Wash. 
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Solutions to Last Month’s Sam Loyd Puzzles | ! 


Check your answers and see how nearly correct you were 
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Here Are Correct Answers 
to Questions on Page 48 


The violinist plays by putting his 
Bee on his strings at different places, 
and changing the length of the string. 
Since even a hundredth of an inch differ- 
ence in length makes the string play a 
different note, he is able to play very 
many notes on four strings. 





2. The pads of cartilage, or gristle, 
that line the joints, produce a fluid which 
acts as a lubricant, as oil in an engine. 


. 


The attraction of the moon, with 
some help from other heavenly bodies. 
As the earth turns, the moon attracts the 
water in the ocean and raises a bulge in 
it. This bulge is the tide. 


. To sprout, a seed needs proper tem- 
cote, water, and oxygen. During 
winter the seed soaks up water. In the 
spring the soil gets warmer and some of 
this water runs out. Air gets in and the 
seed obtains oxygen. When this and the 
| temperature are sufficient, the seed begins 
to sprout. 


5. Milk which has been heated to 110 
or 120 degrees and kept there for about 
half an hour. This kills most of the 
bacteria, and the milk keeps better. 


: | 6. It comes as radiant heat, a kind of 
ether waves; the same as light, except 
that the waves are longer and invisible. 


a oa we wwe me UShCUmD 





7. We have a tendency to imitate 
whatever we see other people do. Yawn- 
ing when other people do so is simply 
one instance of this tendency. It is com- 
mon because yawning is an easy thing 
to do. 


8. To produce low temperatures, often 
as low as 200 to 300 degrees below zero 
Fahrenheit. Such super-freezing tempera- 
tures are needed in taking the gas out of 
vacuum tubes for radio. 


9. Many microscopic creatures have 
tiny shells made out of lime. Many bac- 
teria also take lime salts out of water and 
make little particles of solid lime. This 
lime accumulates on lake and sea bot- 
toms. Millions of years later, after it has 
hardened enough, it becomes limestone. 
Geologists believe that nearly all lime- 
! stone has been produced thus. 


10. By measuring the amount of water 
it “displaces,” that is, the volume of the 
part of the hull that is under the water 
line. The weight of this water is the 
weight of the ship. Every floating body 
sinks until it displaces exactly its own 
weight of water. 


11. The sun is shining above the 
clouds. Part of this light gets through, 
just as some light will shine through a 
white cloth. 


12. In three ways. First, a mirage 
quivers and changes its shape as you 
watch it; a real lake seldom does this even 
from a long distance. Second, there is 
generally dark-colored vegetation around 
areal lake. Third, there are usually birds 
flying near and above a real lake. 
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Amazing Invention Makes Practically Any Car 
Give Double Its Regular Mileage to the Gallon! 
Fits Any Make or Model Car! 

An amazing new invention makes practically -any 
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ear give twice its regular mileage to the gallon— 
many run from 37 to 57 miles, and even up to 61 
miles on a gallon of gasoline! And now the inventor 
will send you a sample at his own risk! Read his 
offer below. Many 
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HIS amazing new invention is 
making fortunes for agents and 
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oughly vaporizing all the gasoline, 
giving it fully 507%, more power! 

To introduce this new invention, 
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our introductory sample offer. Be 
the man to cash in big in your com- 
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Men Wanted 


to manufacture Metal Toys and Novelties. No 
salesmanship necessary. Demand exceeds supply 
and we co-operate with you in selling goods, also buy 
them from you. We put you in touch with the buy- 
ers. Guaranteed casting forms with complete outfit 
furnished for speedy production of Toys, Novelties, 
Ash Trays, Bookends, and other big all year sellers. 
Absolutely no experience or machinery necessary. 
No special place needed. Small investment puts 
you on road to success. You do the manufacturing 
and we take care of the selling. Act immediately if 
you want to handle big 1926 wholesale orders now 
being placed. Strictly a business proposition. 
Catalog and information mailed on request. 

Metal vast Products Co. 1696 Boston Road, New York 
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AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS. 


Guaranteed to never tarnish. Anyone can 
put them on stores and office windows. 
Enormous demand, large profits, Paul Clark 
says: smallest day $28. 70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 433A N. Clark Street, Chicago. 






























Mathews, Minn, 
trina poe oon Stay - Pres 
ser yn, and made 


strates in 
—men buy quick. 


Any man can sell them 


One milijon sold already! Patterson, Ia.. made $93 
2 


Ia., m ade $50) firs 
mronth. Bigs Bet Se ust write 
rot 
orders. ara t. di 


eit Nouithout © cost full or 
ee R, 3 y name for full offer. 


hire si $1008 week. Melt postessd quick. 


1G CO., 
H-143G4J 


ELECTRICITY ® 


pipes | 
SSE, stodents 








endorsed 


We must have men! 
Great concerns ar 






{ erases ver oninh nati 
cation or experiance ice, S. 
oe a de 
e °, 
Corianted® Blectelcian, Electro- 
| tee technician or Commercial Elect. 
Engineer after a few months. 
EARN YOUR wan Our employ- CLIP COUPON 
book jus end. Free. 
Hien. lens Oi thea Se ope E. training, 


tui 
pee are help ates, etc. Mail today for action. sta: | 
and advise you. 


SCHOOL OF ENGINEERIN iG of MILWAUKEE Dept. PS 726 


415-17 Marshai St., Mi 


ment 
time work, 9 


NGME,....cccsecsecevcreveeserecssseccsevsseres Geecececccoosvocsousnsccoesie 














POPULAR SCIENCE MONTHLY 


July, 19% 





CONTENTS| 
of This Issue 


More Than Two Hundred 
Articles and Pictures, Including: 


Editorial—A Box of Curls. . ‘ 
Millions of Americans Are Committing 
Slow Suicide 
By Donald Wilhelm 
$1,000 Prize Contest 
Wall Street—An Amazing Machine... .. 
What an Oil Burner Offers You 
By P. E. Fansler 
A Luxurious Hotel on Wheels. Wp 
The Magic Eye That Sees ac ross t! e Oke an 18f 
By H. C. Davis . 
Does Your Pen Reveal Your Character? . . 
By William J. White, Jr. 
Around the World in a Yaw] 
By G. B. Seybold 
Old Patent Models at 25c Each 
By Edgar C. Wheeler 
Tire Costs May Be Cut by Rubber Made 


“and Thats only Part 
of the Saving/” 


Its amazing economy in gasoline, 
oil and tires — plus the saving on 
garaging, investment, and deprecia- 
tion — makes the Harley-Davidson 
Single the lowest cost power travel. 


= Py H. Dunn 
Next Time You Buy Clothes 
By Lidda Kay 
What All Modern Industry Owes to Eli 
Whitney 
By Robert E. Martin 
Steel Highways under Hudson 
When to Do Odd Jobs 
By John R. McMahon 





And so convenient! Park or house 
it anywhere—it needs only a 2x8 feet 
space. Fast and powerful enough 
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Easier to ride and control than a 
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